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PROJECT: WCP-RI/FS - Phase I 
DATE STARTED: 3/5/92 

BORING LOG 
BORING NO.: BSrQl. 

DATE COMPLETED: 3/5/92 RISER PIPE ELEVATION: --
FIELD INSPECTOR: J. Fox (BEC) 
CREW CHIEF: P. Dickinson (WTD) GROUND SURFACE ELEVATION: -592 

S i 

^1 
S I -
• 5 - » E « 

a 2 

DESCRIPTION OF MATERIALS AND REMARKS 

POORLY GRADED SAND WITH SILT (SP-SM)- Fine grained, dark brown (1.5 YR 3/2) 
Rll) 

0.5' 

FS SSB 
POORLY GRADED SAND (SP)- Fine grained, light brown (7.5 YR 6/4) (Fill) 

4.0' 
E.O.B. 

lfl_ 

15 

20 

25_ 

30 

COMMENT: Oil Content In Water: N = None, T = Trace, M = Moderate, H = Heavy 
Odor: L^ Low, M = Moderate, S = Strong, V = Very Strong, P= Petroleum, D= Diesel 
Sampling Method: G= Grab, SSB= Split - barrel with liner 
Analytical Sample Type: V = VOC's, P=PAHs, M= metals, Ph = Phenol, Pc = PCBs, Pe = 
Pesticides, A = Arsenic, 0= Cyanide, T=TCLP, FS = Full Scan Analyses (V,P,M,Ph,Pc,Pe,C). 
Borehole drilled using 3 1/4' I.D. hollow stem auger. Borehole backfilled with cuttings. 

SHEET O F _ L 



PROJECT: WCP-RI/FS - Phase I 
DATE STARTED: 3/5/92 
DATE COMPLETED: 3/5/92 
FIELD INSPECTOR: J. Fox (BEC) 
CREW CHIEF: P. Dickinson (WTD) 

BORING LOG 
BORING NO.: BSdQ2_ 

RISER PIPE ELEVATION:. 

GROUND SURFACE ELEVATION: -592 

II 
C V a o 
f « 5.» 

S 
•c a. j= 

E • 
DESCRIPTION OF MATERIALS AND REMARKS 

SANDY ORGANIC SOIL (OL/SM)-Fine grained, black (2.5Y 2/0) 

0.4' 
LEAN CLAY (CL)- Fine grained, dark grayish brown (2.5Y 4/2) moist (Fill) 
I 3.5' 

FS POORLY GRADED SAND (SP)- Fine grained, light brown (7.5 YR 6/1) moist (Fill) 
4.0' 

E.O.B. 

10 

15_ 

20 

30 

COMMENT: Oil Content in Water: N = None, T = Trace, M = Moderate, H = Heavy 
Odor: L^ Low, M = Moderate, S = Strong, V = Very Strong, P= Petroleum, D= Diesel 
Sampling Method: G= Grab, SSS= Split - barrel with liner 
Analytical Sample Type: V = VOC's, P=PAHs, M= metals, Ph = Phenol, Pc = PCBs, Pe = 
Pesticides, A = Arsenic, C= Cyanide, T=TCLP, FS = Full Scan Analyses (V,P,M,Ph,Pc,Pe,C). 
Borehole drilled using 3 1/4' I.D. hollow stem auger. Borehole backfilled with cuttings. 

SHEET O F _ L 



PROJECT: WCP-RI/FS - Phase 
DATE STARTED: 3/5/92 
DATE COMPLETED: 3/5/92 
FIELD INSPECTOR: J. Fox (BEC) 
CREW CHIEF: P. Dickinson (WTD) 

BORING LOG 
BORING NO.: RS-n3 

RISER PIPE ELEVATION: 

GROUND SURFACE ELEVATION: -589 

II 3 i 
— c 
O ~ 

E » 
DESCRIPTION OF MATERIALS AND REMARKS 

POORLY GRADED SAND WITH TRACE OF SILT (SP TO SP/SM)-Fine grained, dark 
gray (5Y5/1), moist. Pieces of glass (Fill) 

2.0' 

FS SSB 

/ 
MIXED FILL POORLY GRADED SAND WITH TRACE OF SILT (SP TO SP/SM)-Fine 
grained dark-gray (5Y 5/1), moist and ORGANIC SOIL (OL), Black (2.5Y 3/0), moist 
and LEAN CLAY WITH TRACE OF SILT (CL)-Pieces of glass and wood. 

4.0' 
E.O.B. 

lfl_ 

15 

20 

25_ 

30 

COMMENT: QJI Content in Water: N = None, T = Trace, M = Moderate, H = Heavy 
Odor: L= Low, M = Moderate, S = Strong, V = Very Strong, P= Petroleum, D= Diesel 
Sampling Method: G= Grab, SSB= Split - barrel with liner 
Analytical Sample Type: V = VOC's, P=PAHs, M= metals, Ph = Phenol, Pc = PCBs, Pe = 
Pesticides, A = Arsenic, C= Cyanide, T=TCLP, FS = Full Scan Analyses (V,P,M,Ph,Pc,Pe,C). 
Borehole drilled using 3 1/4' I.D. hollow stem auger. Borehole backfilled with cuttings. 

SHEET OF-



PROJECT: WCP-RI/FS - Phase 
DATE STARTED: 3/5/92 
DATE COMPLETED: 3/5/92 
FIELD INSPECTOR: J. Fox (BEC) 
CREW CHIEF: P. Dickinson (WTD) 

BORING LOG 
BORING NO.: BSJ34_ 

RISER PIPE ELEVATION:^ 

GROUND SURFACE ELEVATION: -588 

• 5 - " 

11 — c 
O ~ 

o Q..C 
E » 
,5 = 

DESCRIPTION OF MATERIALS AND REMARKS 

POORLY GRADED SAND (SP)- Fine to medium grained, pale brown (10YR 6/3) with 
a trace of gravel (-2%), moist (Fill) 

2.8' 
Furnace glass, medium to fine sand size, black, moist. 

FS SSB 
'.\'.'^v\':v 

3.0' 
POORLY GRADED SAND (SP)- Fine grained very pale brown (10 YR 7/3), moist (Fill). 

4.0' 
E.O.B. 

10 

15 

20 

25 

30 

COMMENT: Q | | Content In Water: N = None, T = Trace, M = Moderate, H = Heavy 
Odor: L? Low, M = Moderate, S = Strong, V = Very Strong, P= Petroleum, D= Diesel 
Sampling Method: G= Grab, SSB= Split - barrel with liner 
Analytical Sample Type: V = VOC's, P=PAHs, M= metals, Ph = Phenol, Pc = PCBs, Pe = 
Pesticides, A = Arsenic, C= Cyanide, T=TCLP, FS = Full Scan Analyses (V,P,M,Ph,Pc,Pe,C), 
Borehole drilled using 3 1/4' I.D. hollow stem auger. Borehole backfilled with cuttings. 

SHEET OF-



PROJECT: WCP-RI/FS - Phase I 
DATE STARTED: 3/25/92 
DATE COMPLETED: 3/25/92 
FIELD INSPECTOR: J. Fox (BEC) 
CREW CHIEF: P. Dickinson (WTD) 

BORING LOG 
BORING NO.: BSJ35_ 

RISER PIPE ELEVATION: -

GROUND SURFACE ELEVATION: -590 

r 

u 5-« 
I I — c 

O ' " 

S 
•c 

E • 
a 5 

DESCRIPTION OF MATERIALS AND REMARKS 

SANDY SLAG- Black (5YR 2.5/1) moist (Fill) 

• 1.4' 

FS SSB 
POORLY GRADED SAND (SP)- Fine grained, pale brown (10YR 6/3) moist, wet at 
4.0' (Fill) 

4.0' 
E.O.B. 

10 

J[5_ 

20 

25 

30 

COMMENT: Oil Content in Water: N = None, T = Trace, M = Moderate, H = Heavy 
Odor: L= Low, M = Moderate, S = Strong, V = Very Strong, P= Petroleum, D= Diesel 
Sampling Method: G= Grab, SSB= Split - barrel with liner 
Analytical Sample Type: V = VOC's, P=PAHs, M= metals, Ph = Phenol, Pc = PCBs, Pe = 
Pesticides, A = Arsenic, C= Cyanide, T=TCLP, FS = Full Scan Analyses (V,P,M,Ph,Pc,Pe,C). 
Borehole drilled using 3 1/4' I.D. hollow stem auger. Borehole backfilled with cuttings. 

SHEET O F _ L 



PROJECT: WCP-RI/FS - Phase I 
DATE STARTED: 3/25/92 

BORING LOG 
BORING NO.: RS-Ofi 

DATE COMPLETED: 3/25/92 RISER PIPE ELEVATION: ~ 
FIELD INSPECTOR: J. Fox (BEC) 
CREW CHIEF: P. Dickinson (WTD) GROUND SURFACE ELEVATION: 586.3 

El 

§ 1 

= 1 
o V 
Z X 

9 »-

5«« E To 
m 2 

DESCRIPTION OF MATERIALS AND REMARKS 

,Sod 
' ^ 02' 

FS SSB 
POORLY GRADED SAND (SP)- Fine to medium grained, pale brown.(10YR 6/3) moist 
(Fill) 

4.0' 
E.O.B. 

10 

15 

20 

25_ 

30 

COMMENT: Q^̂  Content in Water: N = None, T = Trace, M = Moderate, H = Heavy 
Odor: L^ Low, M = Moderate, S = Strong, V = Very Strong, P= Petroleum, D= Diesel 
Sampling Method: Q= Grab, SSB= Split - barrel with liner 
Analytical Sample Type: V = VOC's, P=PAHs, M= metals, Ph = Phenol, Pc = PCBs, Pe = 
Pesticides, A = Arsenic, C= Cyanide, T=TCLP, FS = Full Scan Analyses (V,P,M,Ph,Pc,Pe,C). 
Borehole drilled using 3 1/4' I.D. hollow stem auger. Borehole backfilled with cuttings. 

SHEET OF-



PROJECT: WCP-RI/FS - Phase I 
DATE STARTED: 3/25/92 

BORING LOG 
BORING NO.: BS=QZ_ 

DATE COMPLETED: 3/25/92 RISER PIPE ELEVATION: -
FIELD INSPECTOR: J. Fox (BEC) 
CREW CHIEF: P. Dickinson (WTD) GROUND SURFACE ELEVATION: 584.8 

El 

n 
• s . » 

I f — c 
o •" 

s 
E « 
" 2 

DESCRIPTION OF MATERIALS AND REMARKS 

•\SOD 0.1' 

POORLY GRADED SAND (SP)- Fine to medium grained, pale brown (10YR 6/3) moist 
wet below 2'± (Fill) 

75 FS SSB 

4.0' 
E.O.B. 

lfl_ 

15 

20 

30 

COMMENT: Oil Content in Water: N = None, T = Trace, M = Moderate, H = Heavy 
Odor: I s Low, M = Moderate, S = Strong, V = Very Strong, P= Petroleum, D= Diesel 
Sampling Method: G= Grab, SSB= Split - barrel with liner 
Analytical Sample Type: V = VOC's, P=PAHs, M= metals, Ph = Phenol, Pc = PCBs, Pe = 
Pesticides, A = /^senic, C= Cyanide, T=TCLP, FS = Full Scan /Analyses (V,P,M,Ph,Pc,Pe,C). 
Borehole drilled using 3 1/4' I.D. hollow stem auger. Borehole backfilled with cuttings. 

SHEET O F _ L 



PROJECT: WCP-RI/FS - Phase I 
DATE STARTED: 3/25/92 

BORING LOG 
BORING NO.: BSJiaL 

DATE COMPLETED: 3/25/92 RISER PIPE ELEVATION: -
FIELD INSPECTOR: J. Fox (BEC) 
CREW CHIEF: P. Dickinson (WTD) GROUND SURFACE ELEVATION: 585.6 

El 

n 
I f 

s « 

— c 
o ~ 

s 
•c E « ffl 2 

DESCRIPTION OF MATERIALS AND REMARKS 

POORLY GR/\DED S/\ND (SP)- Fine to medium grained, pale brown.(10YR 6/3) moist 
wet below 3.5' (Alluvium) 

FS SSB 

4.0' 
E.O.B. 

lfl_ 

1S_ 

20 

25_ 

30 

COMMENT: Q I I Content in Water: N = None, T = Trace, M = Moderate, H = Heavy 
Odor: L= Low, M = Moderate, S = Strong, V = Very Strong, P= Petroleum, D= Diesel 
Sampling Method: G= Grab, SSB= Split - barrel with liner 
Analytical Sample Type: V = VOC's, P=P/VHs, M= metals, Ph = Phenol, Pc = PCBs, Pe = 
Pesticides, A = Arsenic, C= Cyanide, T=TCLP, FS = Full Scan /ijialyses (V,P,M,Ph,Pc,Pe,C). 
Borehole drilled using 3 1/4' I.D. hollow stem auger. Borehole backfilled with cuttings. 

SHEET OF-
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PROJECT: WCP-RI/FS - Phase I 
DATE STARTED: 3/7/92 

BORING LOG 
BORING NO.: SC-01 

DATE COMPLETED: 3/7/92 RISER PIPE ELEVATION: ~ 
FIELD INSPECTOR: S. Marshik (BEC) 
CREW CHIEF: P. Dickinson (WTD) GROUND SURFACE ELEVATION: 584.4 

II 5 . 5 o > 
— c 
O ' " 

s 
3 

I "8 
E V 
to 2 
(0 

DESCRIPTION OF MATERIALS AND REMARKS 

\Blacktop 

: ^ 

1.5 FS SSB 

POORLY GRADED SAND (SP)- Fine grained, pale brown (10YR 6/3) wet below 2.9'. 
\(Fill) 
\ 4.0' 

E.O.B. 

lfl_ 

15 

20 

25_ 

30 

.Crushed rock base material 0.2' 
1.2' 

SILTY SAND TO SAND WITH SILT (SP-SM)- Fine grained, dark gray. (10YR 4/1) 
moist (Fill) 
I 2.0' 

COMMENT: Oil Content in Water: N = None, T = Trace, M = Moderate, H = Heavy 
Odor: L^ Low, M = Moderate, S = Strong, V = Very Strong, P= Petroleum, D= Diesel 
Sampling Method: G= Grab, SSB= Split - barrel with liner 
Analytical Sample Type: V = VOC's, P=PAHs, M= metals, Ph = Phenol, Pc = PCBs, Pe = 
Pesticides, A = Arsenic, C= Cyanide, T=TCLP, FS = Full Scan Analyses (V,P,M,Ph,Pc,Pe,C). 
Borehole drilled using 3 1/4' I.D. hollow stem auger. Borehole backfilled with cuttings. 

SHEET OF-

file:///Blacktop


PROJECT: WCP-RI/FS - Phase I 
DATE STARTED: 3/7/92 
DATE COMPLETED: 3/7/92 
FIELD INSPECTOR: J. Fox (BEC) 
CREW CHIEF: P. Dickinson (WTD) 

BORING LOG 
BORING NO.: SC-02 

RISER PIPE ELEVATION: 

GROUND SURFACE ELEVATION: 585.8 

II 5-» o > 
s 
T3 E S « 2 

DESCRIPTION OF MATERIALS AND REMARKS 

sMii 
sBlacktop 02 ' -

..Crushed rock base material 
^2 ' 

FS SSB 

SILTY SAND (SM)- With gravel, fine grained, black (SYR 5/1) moist (Fill). 
2.0' 

SILTY SAND (SM)- With gravel, fine grained, very dark grayish-brown (10YR 3/2) 
moist wet tielow 3.4'. (Fill) 

4.0' 
E.O.B. 

M_ 

J5_ 

20 

25-

30 

COMMENT: Oil Content in Water: N = None. T = Trace, M = Moderate, H = Heavy 
Odor: L= Low, M = Moderate, S = Strong, V = Very Strong, P= Petroleum, D= Diesel 
Sampling Method: G= Grab, SSB= Split - barrel with liner 
Analytical Sample Type: V = VOC's, P=PAHs, M= metals, Ph = Phenol, Pc = PCBs, Pe = 
Pesticides, A = Arsenic, C= Cyanide, T=TCLP, FS = Full Scan Analyses (V,P,M,Ph,Pc,Pe,C). 
Borehole drilled using 3 1/4' I.D. hollow stem auger. Borehole backfilled with cuttings. 

SHEET _ 1 — OF-_JL 



PROJECT: WCP-RI/FS- Phase 
DATE STARTED: 3/10/92 

BORING LOG 
BORING NO.: _Sa.Ql_ 

DATE COMPLETED: 3/10/92 
FIELD INSPECTOR: K. French (BEC) 
CREW CHIEF: P. Dickinson (WTD) 

RISER PIPE ELEVATION: 

GROUND SURFACE ELEVATION: 585.4 

?.« 
il 

o > 
O ~ 

s 
•c 
3 E • 

a 2 
DESCRIPTION OF MATERIALS AND REMARKS 

'.b'-o-V', 

^ ^ 

FS 
G& 
SSB 

^5^ 

POORLY GRADED SAND TO POORLY GRADED SAND WITH SILT (SP TO SP-
SM)- Fine to medium subrounded sand, less than 15% angular gravel, brown (10YR 5/ 
3), to very dark grayish brown (10YR 3/2), moist, contains roots (Fill). 

1.5' 
POORLY GRADED SAND WITH SILT (SP-SM)- Fine to medium sand, dark yellowish 
brown (1 Oyr 4/6), moist to wet at approximately 3.0' (Fill). 

4.0' 
E.O.B. 

1Q_ 

1S_ 

20 

25_ 

30 

COMMENT: Q I I Content In Water: N = None, T = Trace, M = Moderate, H = Heavy 
Odor: L= Low, M = Moderate, S = Strong, V = Very Strong, P= Petroleum, D= Diesel 
Sampling Method: G= Grab, SSB= Split - barrel with liner 
Analytical Sample Type: V = VOC's, P=PAHs, M= metals, Ph = Phenol, Pc = PCBs, Pe = 
Pesticides, A = Arsenic, C= Cyanide, T=TCLP, FS = Full Scan Analyses (V,P,M,Ph,Pc,Pe,C). 
Borehole drilled using 3 1/4' I.D. hollow stem auger. Borehole backfilled with cuttings. 

SHEET O F _ L 



PROJECT: WCP-RI/FS - Phase I 
DATE STARTED: 3/6/92 
DATE COMPLETED: 3/6/92 
FIELD INSPECTOR: J. Fox (BEC) 
CREW CHIEF: P. Dickinson (WTD) 

BORING LOG 
BORING NO.: SS-02 

RISER PIPE ELEVATION: 

GROUND SURFACE ELEVATION: 585.3 

S t 

s i 
< i 

CO 

S « 

55 E « 
a 2 
rn ^ 

k-Vo'.-?? 

DESCRIPTION OF MATERIALS AND REMARKS 

v.-~,. 

Crushed Rock Base Material 0.4 
SILTY SAND (SM)- Fine grained, black (10YR 2/1) moist with some foundry slag 
dinkers (Fill) 

0.5 FS SSB 

I 2.5' 
POORLY GRADED SAND (SP)- Fine grained, pale brown (10YR 6/3), moist, wet 
below 3.0' (Rll) 

4.0' 
E.O.B. 

10 

15-

20 

25-

30 

COMMENT: 
Oi l Content in Water: N = None, T = Trace, M = Moderate, H = Heavy 
Odor: L= Low, M = Moderate, S = Strong, V = Very Strong, P= Petroleum, D= Diesel 
Sampling Method: G= Grab, SSB= Split - barrel with liner 
Analytical Sample Type: V = VOC's, P=PAHs, M= metals, Ph = Phenol, Pc = PCBs, Pe = 
Pesticides, A = Arsenic, C= Cyanide, T=TCLP, FS = Full Scan /Vnalyses (V,P,M,Ph,Pc,Pe,C). 
Borehole drilled using 3 1/4' I.D. hollow stem auger. Borehole backfilled with cuttings. 

SHEET O F ^ L 



PROJECT: WCP-RI/FS - Phase I 
DATE STARTED: 3/6/92 
DATE COMPLETED: 3/6/92 
FIELD INSPECTOR: J. Fox (BEC) 
CREW CHIEF: P. Dickinson (WTD) 

BORING LOG 
BORING NO.: SS-03 

RISER PIPE ELEVATION: 

GROUND SURFACE ELEVATION: 585.5 

II 
5 E 

f a 
•S.J8 

— c 
O ~ 

S 
3 
1 E % 

« 2 
CO 

DESCRIPTION OF MATERIALS AND REMARKS 

42 

Crushed Rock Base Material 02' 

^ SILTY SAND (SM)- Fine grained, black (10YR 2/1) moist. (Fill) 

FS SSB 

2.5' 
POORLY GRADED SAND (SP)- Fine grained, pale brown (10YR 6/3), moist (Fill) 

4.0' 
E.O.B. 

Ifl-

1S_ 

20 

25_ 

30 

COMMENT: Q H Content in Water: N = None, T = Trace, M = Moderate, H = Heavy 
Odor: L= Low, M = Moderate, S = Strong, V = Very Strong, P= Petroleum, D= Diesel 
Sampling Method: G= Grab, SSB= Split - barrel with liner 
Analytical Sample Type: V = VOC's, P=PAHs, M= metals, Ph = Phenol, Pc = PCBs, Pe = 
Pesticides, A = Arsenic, C= Cyanide, T=TCLP, FS = Full Scan Analyses (V,P,M,Ph,Pc,Pe,C). 
Borehole drilled using 3 1/4' I.D. hollow stem auger. Borehole backfilled with cuttings. 

SHEET - _ ! O F _ l 



PROJECT: WCP-RI/FS - Phase I 
DATE STARTED: 3/6/92 
DATE COMPLETED: 3/6/92 
FIELD INSPECTOR: J. Fox (BEC) 
CREW CHIEF: P. Dickinson (WTD) 

BORING LOG 
BORING NO.: SS-04 

RISER PIPE ELEVATION: 

GROUND SURFACE ELEVATION: 584.8 

i l 
i & S E 

o > o > 
— c 
o •" 

E c 
DESCRIPTION OF MATERIALS AND REMARKS 

Crushed Rock Base Material 0.2' 
SILTY SAND (SM)- Fine grained, black (10YR 2/1) moist, with some foundry slag 
dinkers (Fill) 

2.5' 

FS SSB 

POORLY GRADED SAND WITH SILT (SP-SM)- Fine grained, pale brown (10YR 6/3), 
moist, with some foundry slag clinkers (Fill) . 

4.0' 
E.O.B. 

10 

1S_ 

20 

25_ 

30 

COMMENT: Oi l Content in Water: N = None, T = Trace, M = Moderate, H = Heavy 
Odor: L= Low, M = Moderate, S = Strong, V = Very Strong, P= Petroleum, D= Diesel 
Sampling Method: G= Grab, SSB= Split - barrel with liner 
Analytical Sample Type: V = VOC's, P=P/M-ls, M= metals, Ph = Phenol, Pc = PCBs. Pe = 
Pesticides, A = Arsenic, C= Cyanide, T=TCLP, FS = Full Scan Analyses (V,P,M,Ph,Pc,Pe,C). 
Borehole drilled using 3 1/4' I.D. hollow stem auger. Borehole backfilled with cuttings. 

SHEET OF-



PROJECT: WCP-RI/FS - Phase I 
DATE STARTED: 3/6/92 

BORING LOG 
BORING NO.: SS-05 

DATE COMPLETED: 3/6/92 RISER PIPE ELEVATION: 
FIELD INSPECTOR: John Fox (B.E.C.) 
CREW CHIEF: P. Dickinson (WTD) GROUND SURFACE ELEVATION: 584.6 

!? 
S t 

0 

— 

5 ~ 

10 ~ 

15 

20 

25 ~ 

30 ~ 

il 
c « « u 

It 
c a 

150 

n 

FS 

6 -

N 

^ 
1 
Q. 
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1? 
a. .c 
E B 
0) •* 

G 

N 

• 
1 0 . 

t f - i : 

: i •: 

; i lV I 

DESCRIPTION OF MATERIALS AND REMARKS 

\Crushed rock base material. Q p. 

POORLY GRADED SAND (SP-SM)-With a trace of gravel, fine to medium grained. 
,̂ dark gray (5Y4/1), moist (Fill) g 0' 

POORLY GRADED SAND (SP)- With trace of gravel, fine to medium grained, pale 
brown (10YR 6/3) moist (Fill) 

4.0' 
E.O.B. 

COMMENT: Oil Content In Water: N = None, T = Trace, M = Moderate, H = Heavy 
Odor: L= Low, M = Moderate, S = Strong, V = Very Strong, P= Petroleum, D= Diesel 
Sampling Method: G= Grab, SSB= Split - barrel with liner 
Analytical Sample Type: V = VOC's, P=P/^s, M= metals, Ph = Phenol, Pc = PCBs, Pe = 
Pesticides, A = Arsenic, C= Cyanide, T=TCLP, FS = Full Scan Analyses (V,P,M,Ph,Pc,Pe,C). 
Borehole drilled using 3 1/4' I.D. hollow stem auger. Borehole backfilled with cuttings. 

SHEET OF-
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PROJECT: WCP-RI/FS - Phase I 
DATE STARTED: 3/11/92 

BORING LOG 
BORING NO.: SS-06 

DATE COMPLETED: 3/11/92 RISER PIPE ELEVATION: 
FIELD INSPECTOR: K. French (BEC) 
CREW CHIEF: P. Dickinson (WTD) GROUND SURFACE ELEVATION: 585.8 
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DESCRIPTION OF MATERIALS AND REMARKS 

i^J.'•^:rf* 

SILTY SAND (SM)- Fine grained, black, oil present (Fill) 

11 FS M 

2.5' 

G,SSB = ^ LEAN CLAY WITH SAND (CL-CS)-Dark brown (10YR 4/3) (Fill) 

4.0' 
E.O.B. 

] iL 

15 

20 

25-

30 

COMMENT: Oil Content in Water: N = None, T = Trace, M = Moderate, H = Heavy 
Odor: L= Low, M = Moderate, S = Strong, V = Very Strong, P= Petroleum, D= Diesel 
Sampling Method: G= Grab, SSB= Split - barrel with liner 
Analytical Sample Type: V = VOC's, P=PAHs, M= metals, Ph = Phenol, Pc = PCBs, Pe = 
Pestiddes, A = Arsenic, C= Cyanide, T=TCLP, FS = Full Scan /Analyses (V,P,M,Ph,Pc,Pe,C). 
Borehole drilled using 3 1/4' I.D. hollow stem auger. Borehole backfilled with cuttings. 
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PROJECT: WCP-RI/FS - Phase 
BORING LOG 

BORING NO.: SS-07 
DATE STARTED: 3/10/92 
DATE COMPLETED: 3/10/92 RISER PIPE ELEVATION: 
FIELD INSPECTOR: K. French (BEC) 
CREW CHIEF: P. Dickinson (WTD) GROUND SURFACE ELEVATION: 584.7 

I S 

< • & > s 
^1 
.H t -

5 ^ 

E * 
DESCRIPTION OF MATERIALS AND REMARKS 

POORLY GRADED SAND WITH SILT (SP-SM)- Fine to medium subrounded sand 
with less than 15% sut>angular gravel, olive gray (5Y4/2), moist to wet at approximately 
3.0', few roots to approximately 2.0' (Fill). 

FS SSB 

4.0' 
E.O.B. 

10 

15_ 

20 

25-

30 

COMMENT: Oil Content In Water: N = None, T = Trace, M = Moderate, H = Heavy 
Odor: L= Low, M = Moderate, S = Strong, V = Very Strong, P= Petroleum, D= Diesel 
Sampling Method: G= Grab, SSB= Split - barrel with liner 
Analytical Sample Type: V = VOC's, P=PAHs, M= metals, Ph = Phenol, Pc = PCBs, Pe = 
Pesticides, A = Arsenic, C= Cyanide, T=TCLP, FS = Full Scan Analyses (V,P,M,Ph,Pc,Pe,C). 
Borehole drilled using 3 1/4' I.D. hollow stem auger. Borehole backfilled with cuttings. 
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PROJECT: WCP-RI/FS - Phase I 
DATE STARTED: 3/11/92 

BORING LOG 
BORING NO.: SS-08 

DATE COMPLETED: 3/11/92 RISER PIPE ELEVATION: -
FIELD INSPECTOR: S. Marshik (BEC) 
CREW CHIEF: P. Dickinson (WTD) GROUND SURFACE ELEVATION: 585.5 
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DESCRIPTION OF MATERIALS AND REMARKS 

POORLY GRADED SILTY SAND (SP-SM)-Fine to medium grained, black, wet at 3.5' 
(Fill). 

FS G,SSB 

4.0' 
E.O.B. 

Ifl-

15-

20 

25_ 

30 

COMMENT: Q | | con ten t in Water: N = None, T = Trace, M = Moderate, H = Heavy 
Odor: L= Low, M = Moderate, S = Strong, V = Very Strong, P= Petroleum, D= Diesel 
Sampling Method: G= Grab, SSB= Split - barrel with liner 
Analytical Sample Type: V = VOC's, P=PAHs, M= metals, Ph = Phenol, Pc = PCBs, Pe = 
Pestiddes, A = Arsenic, C= Cyanide, T=TCLP, FS = Full Scan Analyses (V,P,M,Ph,Pc,Pe,C). 
Borehole drilled using 3 1/4' I.D. hollow stem auger. Borehole backfilled with cuttings. 
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PROJECT: WCP-RI/FS - Phase I 
BORING LOG 

BORING NO.: SS-09 
DATE STARTED: 3/11/92 
DATE COMPLETED: 3/11/92 RISER PIPE ELEVATION: 
FIELD INSPECTOR: S. Marshik (BEC) 
CREW CHIEF: P. Dickinson (WTD) GROUND SURFACE ELEVATION: 586.9 
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DESCRIPTION OF MATERIALS AND REMARKS 

SANDY LEAN CLAY (CL)- With trace of gravel, dark, yellowish, brown (10YR 4/4) (Fill) 

FS G,SSB 
3.9' 

S POORLY GRADED SAND (SP)- Fine to medium grained, brown.(Fill) 

4.0' 
E.O.B. 

20 

30 

COMMENT: Q U conten t In Water: N = None, T = Trace, M = Moderate, H = Heavy 
Odor: L= Low, M = Moderate, S = Strong, V = Very Strong, P= Petroleum, D= Diesel 
Sampling Method: G= Grab, SSB= Split - barrel with liner 
Analytical Sample Type: V = VOC's, P=PAHs, M= metals, Ph = Phenol, Pc = PCBs, Pe = 
Pestiddes, A = Arsenic, C= Cyanide, T=TCLP, FS = Full Scan Analyses (V,P,M,Ph,Pc,Pe,C). 
Borehole drilled using 3 1/4' I.D. hollow stem auger. Borehole backfilled with cuttings. 
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PROJECT: WCP-RI/FS - Phase I 
BORING LOG 

BORING NO.: SSJO-
DATE STARTED: 3/11/92 
DATE COMPLETED: 3/11/92 RISER PIPE ELEVATION: 
FIELD INSPECTOR: K. French (BEC) 
CREW CHIEF: P. Dickinson (WTD) GROUND SURFACE ELEVATION: 585.8 
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DESCRIPTION OF MATERIALS AND REMARKS 

POORLY GRADED SAND TO SAND WITH SILT (SP/SP-SM)- Fine grained, black 
(Fill) 

FS G,SSB 

3.0' 
SANDY LEAN CLAY (CL-CS)-With trace of gravel, dark yellowish brown (10YR 4/4) 

'Dnni 

Ifl-

15 

20 

25-

30 

3.25' 
POORLY GRADED SAND (SP)- Fine to medium grained brown (10YR 5/3) (Fill) 

4.0' 
E.O.B. 

COMMENT: Oil Content in Water: N = Nona, T = Trace, M = Moderate, H = Heavy 
Odor: L= Low, M = Moderate, S = Strong, V = Very Strong, P= Petroleum, D= Diesel 
Sampling Method: G= Grab, SSB= Split - barrel with liner 
Analytical Sample Type: V = VOC's, P=PAHs, M= metals, Ph = Phenol, Pc = PCBs, Pe = 
Pestiddes, A = Arsenic, C= Cyanide, T=TCLP, FS = Full Scan Analyses (V,P,M,Ph,Pc,Pe,C). 
Borehole drilled using 3 1/4* I.D. hollow stem auger. Borehole backfilled with cuttings. 
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PROJECT: WCP-RI/FS - Phase 
BORING LOG 

BORING NO.: SS-11 
DATE STARTED: 3/11/92 
DATE COMPLETED: 3/11/92 RISER PIPE ELEVATION: 
FIELD INSPECTOR: S. Marshik (BEC) 
CREW CHIEF: P. Dickinson (WTD) GROUND SURFACE ELEVATION: 585.6 
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DESCRIPTION OF MATERIALS AND REMARKS 

POORLY GRADED SAND (SP)- Fine to medium grained, veiy dark grayish-brown 
(10YR 3/2) (Fill) 

- 0 
S 2.5' 

FS G,SSB 

10 

15 

20 

30 

SANDY LEAN CLAY (CL-CS)-With trace of gravel, dark gray (10YR 4/1) (Fill) 

3.0' 
POORLY GRADED SAND (SP)- Fine grained, light yellowish-brown (10YR 6/4) (Fill) 

4.0' 
E.O.B. 

COMMENT: o i l Content in Water: N = None, T = Trace, M = Moderate, H = Heavy 
Odor: L= Low, M = Moderate, S = Strong, V = Very Strong, P= Petroleum, D= Diesel 
Sampling Method: G= Grab, SSB= Split - barrel with liner 
Analytical Sample Type: V = VOC's, P=PAHs, M= metals, Ph = Phenol, Pc = PCBs, Pe = 
Pestiddes, A = Arsenic, C= Cyanide, T=TCLP, FS = Full Scan Analyses (V,P,M,Ph,Pc,Pe,C). 
Borehole drilled using 3 1/4' I.D. hollow stem auger. Borehole backfilled with cuttings. 
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PROJECT: WCP-RI/FS - Phase I 
DATE STARTED: 3/11/92 

BORING LOG 
BORING NO.: SS-12 

DATE COMPLETED: 3/11/92 RISER PIPE ELEVATION: 
FIELD INSPECTOR: S. Marshik (BEC) 
CREW CHIEF: P. Dickinson (WTD) GROUND SURFACE ELEVATION: 583.9 
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DESCRIPTION OF MATERIALS AND REMARKS 

FS G,SSB 

10 

15-

20 

30 

POORLY GRADED SAND (SP)- Fine to medium grained, dark yellowish-brovm (10YR 
4/6). (Fill) 

I 2.5' 

POORLY GRADED SAND (SP)- Fine to medium grained, light yellowish-brown 
(10YR 6/4). (Fill) 

4.0' 
E.O.B. 

COMMENT: Oil Content In Water: N = None, T = Trace, M = Moderate, H = Heavy 
Odor: L^ Low, M = Moderate, S = Strong, V = Very Strong, P= Petroleum, D= Diesel 
Sampling Method: G= Grab, SSB= Split - barrel with liner 
Analytical Sample Type: V = VOC's, P=PAHs, M= metals, Ph = Phenol, Pc = PCBs, Pe = 
Pestiddes, A = Arsenic, C= Cyanide, T=TCLP, FS = Full Scan Analyses (V,P,M,Ph,Pc,Pe,C). 
Borehole drilled using 3 1/4' I.D. hollow stem auger. Borehole backfilled with cuttings. 
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PROJECT: WCP-RI/FS - Phase I 
DATE STARTED: 3/12/92 

BORING LOG 
BORING NO.: SS-13 

DATE COMPLETED: 3/12/92 RISER PIPE ELEVATION: -
FIELD INSPECTOR: S. Marshik (BEC) 
CREW CHIEF: P. Dickinson (WTD) GROUND SURFACE ELEVATION: 585.1 

II 5 E 

£ • 
o > 
— c 
o •" 

3 E « 
« 2 
CO 

DESCRIPTION OF MATERIALS AND REMARKS 

POORLY GRADED SAND TO SILTY SAND (SP-SM)-Fine to medium grained, black 

m 0.5 
POORLY GRADED SAND (SP)- Fine grained, pale brown (10YR 6/3) (Fill) 

2.5' 
FS G,SSB POORLY GRADED SAND (SP)- Fine grained, black, no odor.(Fill) 

2.6' 
POORLY GRADED SAND (SP)- Fine grained, pale brown (10YR 6/3). (Fill 

4.0' 
E.O.B. 

lfl_ 

20 

25-

30 

COMMENT: Oil Content in Water: N = None, T = Trace, M = Moderate, H = Heavy 
Odor: L= Low, M = Moderate, S = Strong, V = Very Strong, P= Petroleum, D= Diesel 
Sampling Method: G= Grab, SSB= Split - barrel with liner 
Analytical Sample Type: V = VOC's, P=PAHs, M=: metals, Ph = Phenol, Pc = PCBs, Pe = 
Pesticides, A = Arsenic, C= Cyanide, T=TCLP, FS = Full Scan Analyses (V,P,M,Ph,Pc,Pe,C). 
Borehole drilled using 3 1/4' I.D. hollow stem auger. Borehole backfilled with cuttings. 
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PROJECT: WCP-RI/FS - Phase I 
BORING LOG 

BORING NO.: SS-14 
DATE STARTED: 3/12/92 
DATE COMPLETED: 3/12/92 RISER PIPE ELEVATION: 
FIELD INSPECTOR: S. Marshik (BEC) 
CREW CHIEF: P. Dickinson (WTD) GROUND SURFACE ELEVATION: 585.2 
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DESCRIPTION OF MATERIALS AND REMARKS 

COAL FINES, BLACK. 

:.""d?' .3 

FS 
G 

SSB 

3.5' 
POORLY GRADED SAND (SP)- Fine to medium grained, grayish-brown (10YR 5/2) 

i m 4.0' 
E.O.B. 

Ifl-

15-

20 

25-

30 

COMMENT: Oil Content in Water: N = None, T = Trace, M = Moderate, H = Heavy 
Odor: L= Low, M = Moderate, S = Strong, V = Very Strong, P= Petroleum, D= Diesel 
Sampling Method: G= Grab, SSB= Split - barrel with liner 
Analytical Sample Type: V = VOC's, P=PAHs, M= metals, Ph = Phenol, Pc = PCBs, Pe = 
Pestiddes, A = Arsenic, C= Cyanide, T=TCLP, FS = Full Scan Analyses (V,P,M,Ph,Pc,Pe,C). 
Borehole drilled using 3 1/4' I.D. hollow stem auger. Borehole backfilled with cuttings. 
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PROJECT: WCP-RI/FS - Phase I 
BORING LOG 

BORING NO.: SS-15 
DATE STARTED: 3/7/92 
DATE COMPLETED: 3/7/92 RISER PIPE ELEVATION: ~ 
FIELD INSPECTOR: S. Marshik (BEC) 
CREW CHIEF: P. Dickinson (WTD) GROUND SURFACE ELEVATION: 585.4 
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DESCRIPTION OF MATERIALS AND REMARKS 

n .Gravel base material 

y 
0.1' 

\SILTY SAND (SM)-With gravel, fine grained, black (SYR 5/1), moist (Fill) 
1.0' 

FS 
POORLY GRADED SAND (SP)- Trace gravel ,fine grained, light yellowish brown 
(10YR 6/4) moist (Fill) 

4.0' 
E.O.B. 

10 

15-

20 

25-

30 

COMMENT: Oil Content In Water: N = None, T = Trace, M = Moderate, H = Heavy 
Odor: L= Low, M = Moderate, S = Strong, V = Very Strong, P= Petroleum, D= Diesel 
Sampling Method: G= Grab, SSB= Split - barrel with liner 
Analytical Sample Type: V = VOC's, P=PAHs, M= metals, Ph = Phenol, Pc = PCBs, Pe = 
Pestiddes, A = Arsenic, C= Cyanide, T=TCLP, FS = Full Scan /Analyses (V,P,M,Ph,Pc,Pe,C). 
Borehole drilled using 3 1/4' I.D. hollow stem auger. Borehole backfilled with cuttings. 
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PROJECT: WCP-RI/FS - Phase I 
BORING LOG 

B0RINGN0.:SS-16 
DATE STARTED: 3/7/92 
DATE COMPLETED: 3/7/92 RISER PIPE ELEVATION: 
FIELD INSPECTOR: S. Marshik (B.E.C.) 
CREW CHIEF: P. Dickinson (WTD) GROUND SURFACE ELEVATION: 585.2 
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DESCRIPTION OF MATERIALS AND REMARKS 

•.•q<o-:---i Blacktop 
yCrushed rock base material 

0.5 FS SSB 

20 

30 

02 

-1.0' 

SILTY SAND (SP-SM)- W\Vn gravel, fine grained, black (5YR 5/1), moist, with foundry 
slag. (Fill) 

4.0' 
E.O.B. 

COMMENT: Oil Content In Water: N = None, T = Trace, M = Moderate, H = Heavy 
Odor: L= Low, M = Moderate, S = Strong, V = Very Strong, P= Petroleum, D= Diesel 
Sampling Method: G= Grab, SSB= Split - barrel with liner 
Analytical Sample Type: V = VOC's, P=PAHs, M= metals, Ph = Phenol, Pc = PCBs, Pe = 
Pestiddes, A = Arsenic, C= Cyanide, T=TCLP, FS = Full Scan Analyses (V,P,M,Ph,Pc,Pe,C). 
Borehole drilled using 3 1/4' I.D. hollow stem auger. Borehole backfilled with cuttings. 
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PROJECT: WCP-RI/FS - Phase I 
DATE STARTED: 3/7/92 

BORING LOG 
BORING NO.: SS-17 

DATE COMPLETED: 3/7/92 RISER PIPE ELEVATION: -
FIELD INSPECTOR: S. Marshik (BEC) 
CREW CHIEF: P. Dickinson (WTD) GROUND SURFACE ELEVATION: 585.1 
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DESCRIPTION OF MATERIALS AND REMARKS 

'.•tf<i-:'"v \Blacktop 
Crushed rock base material O.V 

1.0' 

FS SSB 

'• vSILTY SAND (SM)- With a trace of gravel, black (SYR 5/1), moist (Fill) 
N 2.0' 
POORLY GRADED SAND (SP)- Fine grained light, brownish gray (10YR 6/2) moist 
(Fill) 

4.0' 
E.O.B. 

10 

15-

20 

25_ 

30 

COMMENT: Oil Content In Water: N = None, T = Trace, M = Moderate, H = Heavy 
Odor: L? Low, M = Moderate, S = Strong, V = Very Strong, P= Petroleum, D= Diesel 
Sampling Method: Gs Grab, SSB= Split - barrel with liner 
Analytical Sample Type: V = VOC's, P=PAHs, M= metals, Ph = Phenol, Pc = PCBs, Pe = 
Pesticides, A = Arsenic, C= Cyanide, T=TCLP, FS = Full Scan Analyses (V,P,M,Ph,Pc,Pe,C). 
Borehole drilled using 3 1/4' I.D. hollow stem auger. Borehole backfilled with cuttings. 
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PROJECT: WCP-RI/FS - Phase I 
DATE STARTED: 3/16/92 

BORING LOG 
BORING NO.: SB-03 

DATE COMPLETED: 3/18/92 
FIELD INSPECTOR: T. Wright-Wells (BEC) 
CREW CHIEF: P. Dickinson(WTD) 

RISER PIPE ELEVATION: -

GROUND SURFACE ELEVATION: 585.9 
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DESCRIPTION OF MATERIALS AND REMARKS 

SILTY SAND (SM)- Medium grained, brown to dark brown sand, with gravel from 0.5 to 
1.0'(Fill). 

•1 c 

Coal fines, fine to 1 ' pieces. 

POORLY GRADED SAND (SP)- Medium grained, brown, with a dayey sand lense 
from 5.0-5.3',moist to wet (Fill) 

5.0' 

POORLY GRADED SAND (SP)- Medium grained, gray (10YR 6/1) with trace 
rounded pebbles.wet (Alluvium) 

8.0' 

SAND WITH SILT (SP-SM)- Fine grained, dark gray (10YR 4/1), with trace rounded 
pebbleS|Wet (Alluvium). 

11.0 
SILTY SAND (SM)- Fine to medium grained, dark gray (10YR 4/1) with black 
mottling throughout,wet (Alluvium) 

20.0' 
SAND WITH SILT (SP-SM)- Fine to medium grained, gray (10YR 5/1) with a trace 
black mottling throughout, wet (Alluvium). 

160 ppm nonmethane OVA reading (see Boring Log MW-3D) 

28.5' 

SILT WITH CLAY (ML-CL)- Gray (10YR5/1), very dense, low to medium toughness, 
low to medium plastidty with angular gravel from 28.5-29' moist (Till). 

COMMENT: Oil Content in Water: N = None, T = Trace, M = Moderate, H = Heavy 
Odor: L= Low, M = Moderate, S = Strong, V = Very Strong, P= Petroleum, D= Diesel 
Sampl ing Method: G= Grab, SSB= Split barrel with liner 
Analytical Sample Type: V = VOC's, P=PAHs, M= metals, Ph = Phenol, Pc = PCBs, Pe = 
Pestiddes, A = Arsenic, 0= Cyanide, T=TCLP, FS = Full Scan Analyses (V,P,M,Ph,Pc,Pe,C). 
Borehole drilled using 6 1/4" I.D. hollow stem auger to 6 feet below grade. Boring was 
completed using mud rotary. Borehole backfilled with tremied neat cement grout. 
* See Boring Log MW-3D for nonmethane OVA reading for this interoal 
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PROJECT: WCP-RI/FS - Phase I 
DATE STARTED: 3/16/92 

BORING LOG 
BORING NO.: SB-03 

DATE COMPLETED: 3/18/92 RISER PIPE ELEVATION: 
FIELD INSPECTOR: T. Wright-Wells (BEC) 
CREW CHIEF: P. Dickinson (WTD) GROUND SURFACE ELEVATION: 585.9 
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DESCRIPTION OF MATERIALS AND REMARKS 

28 SSB 

62 SSB 

SILT WITH CLAY (ML-CL)-Gray (10YR5/1), very dense, low to medium toughness, 
low to medium plasticity, moist (Till). 

35 
5.7 SSB 

40 SSB 

45 >1000 SSB 

50 Boulder, gray dolomite. 

55- 40 SSB 

160 
60 0' 

COMMENT: Oil Content in Water: N = None, T = Trace, M = Moderate, H = Heavy 
Odor: L= Low, M = Moderate, S = Strong, V = Very Strong, P= Petroleum, D= Diesel 
Sampl ing Method: G= Grab, SSB= Split - barrel with liner 
Analytical Sample Type: V = VOC's, P=PAHs, M= metals, Ph = Phenol, Pc = PCBs, Pe = 
Pesticides, A = Arsenic, C= Cyanide, T=TCLP, FS = Full Scan Analyses (V,P,M,Ph,Pc,Pe,C). 
Borehole drilled using 6 1/4" I.D. hollow stem auger to 6 feet below grade. Boring was 
completed using mud rotary. Borehole backfilled with tremied neat cement grout. 
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PROJECT: WCP-RI/FS - Phase I 
BORING LOG 

BORING NO.: SB-03 
DATE STARTED: 3/16/92 
DATE COMPLETED: 3/18/92 RISER PIPE ELEVATION: 
FIELD INSPECTOR: T. Wright-Wells (BEC) 
CREW CHIEF: P. Dickinson (WTD) GROUND SURFACE ELEVATION: 585.9 
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DESCRIPTION OF MATERIALS AND REMARKS 

65 
90 SSB 

CLAYEY SILT (CL-ML)- Gray (10YR 4/1), soft to firm, with cobbles at 81-83', 87-89', 
92.5 - 93.5' and from 103' to E.O.B; thin sand lenses from 85-85.3' and from 94-94.5', 
moist. (Till) 

70 

75 
10 SSB 

80 

S5- SSB 

90 

COMMENT: Q I I Content in Water: N = None, T = Trace, M = Moderate, H = Heavy 
Odor: L= Low, M = Moderate, S = Strong, V = Very Strong, P= Petroleum, D= Diesel 
Sampl ing Method: G= Grab, SSB= Split - barrel with liner 
Analytical Sample Type: V = VOC's, P=PAHs, M= metals, Ph = Phenol, Pc = PCBs, Pe = 
Pesticides, A = Arsenic, C= Cyanide, T=TCLP, FS = Full Scan Analyses (V,P,M,Ph,Pc,Pe,C). 
Borehole drilled using 6 1/4" I.D. hollow stem auger to 6 feet below grade. Boring was 
completed using mud rotary. Borehole backfilled with tremied neat cement grout. 
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PROJECT: WCP-RI/FS - Phase I 
BORING LOG 

BORING NO.: SB-03 
DATE STARTED: 3/16/92 
DATE COMPLETED: 3/18/92 RISER PIPE ELEVATION: 
FIELD INSPECTOR: T. Wright-Wells (BEC) 
CREW CHIEF: P. Dickinson (WTD) GROUND SURFACE ELEVATION: 585.9 
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DESCRIPTION OF MATERIALS AND REMARKS 

CLAYEY SILT (CL-ML)-Gray (10YR4/1), soft to fimi, with cobbles at 92.5- 93.5' and 
from 103' to E.O.B.; thin sand lenses from 94-94.5', moist (Till). 

95 
54 SSB 

flQ_ 

lfl5_ 

110 

1 1 ^ 

120 

SSB 

V — 7 
TTi Dolomite bedrock- gray. Logged from chips. 

108.0' 

109' 
E.O.B. 

COMMENT: Oil Content In Water: N = None, T = Trace, M = Moderate, H = Heavy 
Odor: L= Low, M = Moderate, S = Strong, V = Very Strong, P= Petroleum, D= Diesel 
Sampling Method: G= Grab, SSB= Split - barrel with liner 
Analytical Sample Type: V = VOC's, P=PAHs, M= metals, Ph = Phenol, Pc = PCBs, Pe = 
Pesticides, A = Arsenic, C= Cyanide, T=TCLP, FS = Full Scan Analyses (V,P,M,Ph,Pc,Pe,C). 
Borehole drilled using 6 1/4" I.D. hollow stem auger to 6 feet below grade. Boring was 
completed using mud rotary. Borehole backfilled with tremied neat cement grout. 
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PROJECT: WCP-RI/FS - Phase I 
BORING LOG 

BORING NO.: MW-3D 
DATE STARTED: 3/18/92 
DATE COMPLETED: 3/18/92 RISER PIPE ELEVATION: 588.23 
FIELD INSPECTOR: T. Wright-Wells (BEC) 
CREW CHIEF: P. Dickinson (WTD) GROUND SURFACE ELEVATION: 585.5 
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DESCRIPTION OF MATERIALS AND REMARKS 

See Boring Log SB-03 

- -

-

28.0' 
E.O.B 

COMMENT: Oil Content in Water: N = None, T = Trace, M = Moderate, H = Heavy 
Odor: L= Low, M = Moderate, S = Strong, V = Very Strong, P= Petroleum, D= Diesel 
Sampl ing Method: G= Grab, SSB= Split barrel with liner 
Analytical Sample Type: V = VOC's, P=PAHs, M= metals, Ph = Phenol, Pc = PCBs, Pe = 
Pesticides, A = Arsenic, C= Cyanide, T=TCLP, FS = Full Scan Analyses (V,P,M,Ph,Pc,Pe,C). 
Borehole drilled using 6 1/4° I.D. hollow stem auger. Monitoring well MW-3D installed in 
borehole. 
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PROJECT: WCP-RI/FS - Phase I 
DATE STARTED: 3/20/92 

BORING LOG 
BORING NO.: SB-04 

DATE COMPLETED: 3/20/92 
FIELD INSPECTOR: T. Wright - Wells (BEC) 
CREW CHIEF: P. Dickinson (WTD) 

RISER PIPE ELEVATION: 589.06 

GROUND SURFACE ELEVATION: 586.1 
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DESCRIPTION OF MATERIALS AND REMARKS 

sSILTY SAND (SM)- Fine to medium grained, brown (Fill). 
\ 0 5' 

\Coa) fines with limestone gravel. 

POORLY GRADED SAND (SP)- Fine to medium grained brown. (Fill) 

5.0' 
POORLY GRADED SAND (SP)- Medium grained, gray w/black mottling (10YR S/1). 
(Alluvium) 

COMMENT: Oil Content in Water: N = None, T = Trace, M = Moderate, H = Heavy 
Odor: L=: Low, M = Moderate, S = Strong, V = Very Strong, P= Petroleum, D= Diesel 
Sampling Method: G= Grab, SSB= Split - barrel with liner 
Analytical Sample Type: V = VOC's, P=PAHs, M= metals, Ph = Phenol, Pc = PCBs, Pe = 
Pestiddes, A = Arsenic, C= Cyanide, T=TCLP, FS = Full Scan Analyses (V,P,M,Ph,Pc,Pe,C). 
Borehole drilled using 6 1/4' I.D. hollow stem auger. Monitoring well MW-4D installed In borehole. 
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PROJECT: WCP-RI/FS - Phase I 
BORING LOG 

BORING NO.: SB-04 
DATE STARTED: 3/20/92 
DATE COMPLETED: 3/20/92 RISER PIPE ELEVATION: 589.06 
FIELD INSPECTOR: T. Wright-Wells (BEC) 
CREW CHIEF: P. Dickinson (WTD) GROUND SURFACE ELEVATION: 586.1 
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DESCRIPTION OF MATERIALS AND REMARKS 

1250 P,PKV M SSB 
31.0' 

POORLY GRADED GRAVEL (GP)- Medium to coarse grained, grey, wet (/Alluvium) 
31.5' 

• ySILT TO SILT WITH CLAY (ML/ML-CL)-Ught gray (10YR 7/1) trace coarse sand, 
Vioist (Till) 

32.0' 
E.O.B. 

35 

50 

55-

60 

COMMENT: Q I I Content in Water: N = None, T = Trace, M = Moderate, H = 
Odor: L= Low, M = Moderate, S = Strong, V = Very Strong, P= Petroleum, D 
Sampling Method: G= Grab, SSB= Split - barrel with 
Analytical Sample Type: V = VOC's, P=PAHs, M= metals, Ph = Phenol, Pc = PCBs, Pe = 
Pestiddes, A = Arsenic, C= Cyanide, T=TCLP, FS = Full Scan Analyses (V,P,M,Ph,Pc,Pe,C). 
Borehole drilled using 6 1/4' I.D. hollow stem auger. Monitoring well MW-4D installed in borehole 

Heavy 
Diesel 

liner 

SHEET OF-



PROJECT: WCP-RI/FS - Phase I 
DATE STARTED: 3/23/92 
DATE COMPLETED: 3/23/92 
FIELD INSPECTOR: J. Fox (BEC) 
CREW CHIEF: B. Loveland (WTD) 

BORING LOG 
BORING NO.: SB-05 

RISER PIPE ELEVATION: 588.47 

GROUND SURFACE ELEVATION: 585.7 
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DESCRIPTION OF MATERIALS AND REMARKS 

POORLY GRADED SAND (SP)- Fine grained w/a trace of gravel, light brownish grey 
(10YR 6/2) (Fill) 

S.O' 

POORLY GRADED SAND (SP)-Fine grained, grey (10YR 6/1), wet (Alluvium) 

7.0' 

POORLY GRADED SAND WITH GRAVEL (SP)-Fine to medium grained, grey (lOyr 6/ 
1), wet (Alluvium) 

12.0' 

POORLY GRADED SAND (SP/SP-SM) -W/a trace of silt, fine grained, grey (lOyr 5/1) 
slighty stained or mottled dark grey (10YR 4/1), wet (Alluvium) 

22.0' 

POORLY GRADED SAND (SP)- Fine to medium grained, dark grey (10YR 4/1), wet 
(Alluvium) 

POORLY GRADED GRAVEL (GP)- Medium to coarse grained, grey (10YR 6/1) wet 
•>|Alluvium) 

IsiLT (ML/ML-CL)-With a trace of clay and a trace of coarse sand (<1%), light grey 
ViOYR 7/1) moist (Till). 

1 0 7 r»' 

EOB. 

COMMENT: Oil Content in Water: N = None, T = Trace, M = Moderate, H = Heavy 
Odor: L= Low, M = Moderate, S = Strong, V = Very Strong, P= Petroleum, D= Diesel 
Sampling Method: 0= Grab, SSB= Split - barrel with liner 
Analytical Sample Type: V = VOC's, P=PAHs, M= metals, Ph = Phenol, Pc = PCBs, Pe = 
Pestiddes, A = Arsenic, C= Cyanide, T=TCLP, FS = Full Scan /Analyses (V,P,M,Ph,Pc,Pe,C). 
Borehole drilled using 6 1/4' I.D. hollow stem auger. Monitoring Well MW-5D installed in borehole. 
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PROJECT: WCP-RI/FS - Phase I 
DATE STARTED: 3/24/92 

BORING LOG 
BORING NO.: SB-06 

DATE COMPLETED: 3/24/92 RISER PIPE ELEVATION: 588.51 
FIELD INSPECTOR: T. Wright-Wells (BEC) 
CREW CHIEF: B. Loveland (WTD) GROUND SURFACE ELEVATION: 585.7 
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DESCRIPTION OF MATERIALS AND REMARKS 

POORLY GRADED SAND (SP)- Fine to medium grained, brown (10YR 5/3), with 3' of 
dark gray sand at 2.5' (Fill) 

7.5' 

POORLY GRADED SAND (SP)- Ught gray (10YR 6/1) fine to medium grained. 
(Alluvium) 

POORLY GRADED SAND (SP)- Dari< gray (10YR 4/1) With black mottling.(Alluvium) 

Unable to collect analyticals due to lack of sample. 

' P O O R L Y GRADED GRAVEL (GP) 
SILT (ML)- Ught gray (10YR 7/1) (Till) 2G.5 

27.5 
E.O.B. 

COMMENT: Q I I Content in Water: N = None, T = Trace, M = Moderate, H = Heavy SHEET — 1 — O F ^ _ 
Odor: L= Low, M = Moderate, S = Strong, V = Very Strong, P= Petroleum, D= Diesel 
Sampling Method: G= Grab, SSB= Split - barrel with liner 
Analytical Sample Type: V = VOC's, P=PAHs, M= metals, Ph = Phenol, Pc = PCBs, Pe = 
Pestiddes, A = Arsenic, C= Cyanide, T=TCLP, FS = Full Scan Analyses (V,P,M,Ph,Pc,Pe,C). 
Borehole drilled using 6 1/4" I.D. hollow stem auger. Monitoring well MW-6D installed in borehole. 



PROJECT: WCP-RI/FS - Phase I 
DATE STARTED: 3/9/92 

BORING LOG 
BORING NO.: P-101 

DATE COMPLETED: 3/9/92 RISER PIPE ELEVATION: 588.14 
FIELD INSPECTOR: K. French (BEC) 
CREW CHIEF: P. Dickinson (WTD) GROUND SURFACE ELEVATION: 585.0 
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DESCRIPTION OF MATERIALS AND REMARKS -.-. 

gravel-Crushed Rock 
\ r\'^> 

\siLTY SAND (SM)- Fine to medium sand, black (Fill) 

POORLY GRADED SAND (SP)- Fine to medium rounded sand, less than 10% silt, up to 
10% fine gravel, very dari< grayish brown (10YR 3/2) to dark grayish brown (lOyr 4/2), 
moist to wet (Alluvium). 

14.0' 
E.O.B. 

COMMENT: Oil Content in Water: N = None, T = Trace, M = Moderate, H = Heavy 
Odor: L^ Low, M = Moderate, S = Strong, V = Very Strong, P= Petroleum, D= Diesel 
Sampling Method: G= Grab, SSB= Split - barrel with liner 
Analytical Sample Type: V = VOC's, P=PAHs, M= metals, Ph = Phenol, Pc = PCBs, Pe = 
Pestiddes, A = Arsenic, C= Cyanide, T=TCLP, FS = Full Scan /Analyses (V,P,M,Ph,Pc,Pe,C). 
Borehole drilled using 3 1/4' I.D. hollow stem auger. Piezometer P-101 installed in borehole. 
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PROJECT: WCP-RI/FS - Phase I 
DATE STARTED: 3/12/92 

BORING LOG 
BORING NO.: P-102 

DATE COMPLETED: 3/12/92 
FIELD INSPECTOR: K. French (BEC) 
CREW CHIEF: P. Dickinson (WTD) 

RISER PIPE ELEVATION: 588.52 

GROUND SURFACE ELEVATION: 585.6 
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DESCRIPTION OF MATERIALS AND REMARKS 

POORLY GRADED SAND (SP)- Medium to coarse subrounded sand, less than 5% 
silt, very dark gray (7.5 YR3/0) discolored, moist, contains roots (Fill) 

POORLY GRADED SAND (SP)- Fine to medium subrounded to rounded sand, less 
than 10% silt, black (7.5 YR 2/0), discolored, wet to saturated (Alluvium) 

14.0' 
E.O.B. 

COMMENT: Oil Content In Water: N = None, T = Trace. M = Moderate, H = Heavy 
Odor: L= Low, M = Moderate, S = Strong, V = Very Strong, P= Petroleum, D= Diesel 
Sampling Method: G= Grab, SSB= Split - barrel with liner 
Analytical Sample Type: V = VOC's, P=PAHs, M= metals, Ph = Phenol, Pc = PCBs, Pe = 
Pesticides, A = Arsenic, C= Cyanide, T=TCLP, FS = Full Scan Analyses (V,P,M,Ph,Pc,Pe,C). 
Borehole drilled using 3 1/4' I.D. hollow stem auger. Piezometer P-102 installed in borehole. 
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PROJECT: WCP-RI/FS - Phase I 
DATE STARTED: 3/12/92 

BORING LOG 
BORING NO.: P-103 

DATE COMPLETED: 3/13/92 RISER PIPE ELEVATION: 589.44 
FIELD INSPECTOR: K. French (BEC) 
CREW CHIEF: P. Dickinson (WTD) GROUND SURFACE ELEVATION: 586.4 
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DESCRIPTION OF MATERIALS AND REMARKS 

POORLY GRADED SAND WITH SILT (SP-SM)- Fine to medium subrounded sand, 
Jess than 15% gravel, very dark gray (10YR 3/1), moist, contains roots (Fill) 
\ i n ' 

POORLY GRADED SAND (SP)- Fine to medium rounded sand, less than 5% silt, dark 
grayish brown (2.SYR 4/2) to dark gray (1 OYR 4/1) at 6.0', moist to wet (Alluvium) 

14.5' 
E.O.B. 

COMMENT: QH Content in Water: N = None, T = Trace, M = Moderate, H = Heavy 
Odor: L= Low, M = Moderate, S = Strong, V = Very Strong, P= Petroleum, D= Diesel 
Sampling Method: G= Grab, SSB= Split - barrel with liner 
Analytical Sample Type: V = VOC's, P=PAHs, M= metals, Ph = Phenol, Pc = PCBs, Pe = 
Pestiddes, A = Arsenic, C= Cyanide, T=TCLP, FS = Full Scan Analyses (V,P,M,Ph,Pc,Pe,C), 
Borehole drilled using 3 1/4' I.D. hollow stem auger. Piezometer P-103 installed in borehole. 
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PROJECT: WCP-RI/FS - Phase I 
DATE STARTED: 3/12/92 

BORING LOG 
BORING NO.: P-104 

DATE COMPLETED: 3/12/92 RISER PIPE ELEVATION: 589.07 
FIELD INSPECTOR: K. French (BEC) 
CREW CHIEF: P. Dickinson (WTD) GROUND SURFACE ELEVATION: 586.0 
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DESCRIPTION OF MATERIALS AND REMARKS 

POORLY GRADED SAND (SP)- Medium subrounded sand 5-10% silt, black (5Y2.5/ 
1), moist (Fill) 

2.5' 

POORLY GRADED SAND (SP)- Fine to medium subrounded to rounded sand, less 
than 5% silt, black (5Y2.5/1) to very dark gray (7.5 YR 3/0), wet to saturated (Allu
vium). 

14.0' 
E.O.B. 

COMMENT: Oi l Content in Water: N = None, T = Trace, M = Moderate, H = Heavy 
Odor: L= Low, M = Moderate, S = Strong, V = Very Strong, P= Petroleum, D= Diesel 
Sampling Method: G= Grab, SSB= Split • barrel with liner 
Analytical Sample Type: V = VOC's, P=PAHs, M= metals, Ph = Phenol, Pc = PCBs, Pe = 
Pesticides, A = Arsenic, C= Cyanide, T=TCLP, FS = Full Scan Analyses (V,P,M,Ph,Pc,Pe,C). 
Borehole drilled using 3 1/4' I.D. hollow stem auger. Piezometer P-104 installed in borehole. 
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PROJECT: WCP RI/FS Phase 2 
DATE STARTED: 9/1/93 
DATE COMPLETED: 9/1/93 
FIELD INSPECTOR: K. Laufenberg (Barr) 
CREW CHIEF: B. Loveland (WTD) 

BORING LOG 
BORING NUMBER: SB-07S 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 584.9 f t MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 

^ Sity sand (SM). SIty fine subrounded sanl Sanple contained root and ^ 
1 grass fbers. Gray (10YR5/1). Fil. \ 

SIty sand (SM). About 70X fine to nedimi subangular to subrounded sand, 
20X silt, lOX gravel. Sand and gravel fraction consisted of slag material 
(nist-colored vesicular glassy Material) and concrete fragnents. Black 
(I0YR2/I). Fil 

1 Hater level neasured at 1.95 ft below ground surface (bgs) through 
auger after 15 minutes of recovery. 

Poorly graded sand (SP). Mostly fine angular to subrounded sand sized 
coal fine naterial, trace sit sized coal fine nateriaL Black (I0YR2/I). Fni 

Poorly graded sand with silt and gravel (SP-SM). About 60X fine to 
coarse angular to subrounded sand, 20X fine subrounded gravel, lOX silt. 
Sand and gavel fraction consisted of slag nateriaL Black (I0YR2/I). Fill 

Poorly graded sand (SP). Mostly fine angular sand, some coal fine 
naterial. Black (I0YR2/I). Fil. 

Due to fornatnn blowup into the augers, the borehole was driled to 13 ft 
bgs so that the nonitoring wei could be placed at tl.5 ft bgs. Sanples 
were not taken Iron 115 to 13 ft bgs. 

The borehole was drilled with a eK" (ID.) holtow sten auger nounted on a 
D50 Diedrich truck nounted dril rig, producing a lOM' (LOj borehole. Spit 
spoon sanplers (2" dianter, 2-foot long, standard sanplers) without brass 
liners were driven with a 140 lb hanner operated nechanically by a winch 
line nounted on the dril rig. Sanples were logged by a Barr Engineering 
Cnnpany (6arr-ei2/832-2600) geologist and the borehole was driied by 
MTO Environnental Orlling (HTD-7I5/3S9-7090). This borehole was 
conpleted as a nonitoring wei. See Monitoring Well Log MH-07S for detals 
on nonitoring well construction. 
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COMMENTS: SAMPLE METHOD: G=grab; SSB= split spoon with brass linen SS= spit spoon (no liner); TW= thin wall: HP= 
hydropunch water sample. ODOR: L» tow; M= modorate; 5= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= trace; M= moderate; H= heavy. MOISTURE: D= dry; M= moist W= wet. 
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BORING LOG 
PROJECT: WCP RI/FS Phase 2 
DATE STARTED: 8/30/93 
DATE COMPLETED: 8 /30/93 
FIELD INSPECTOR: K. French/K. Laufenberg (Barr) 
CREW CHIEF: B. Loveland (WTD) 

BORING NUMBER: SB-08S 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 586.5 f t MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 
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N/N 

7.7 

7.7 

D/M 

0.5 N/N 8.0 

1.0 N/N 7.8 

4.0 L/N 8.0 

6.0 L/N 8.1 

SM 

Sity sand (SM). About SOX fine subangular to rounded sand, 20X silt, 
trace gravel Sand fraction nostty quartz. Sanple contained roots and 
organic fibers. Very dark grayish brown (2.5Y3/2). FilL 

Sity sand (SM). About 70X fine subrounded sand, 2SX silt, SX clay, trace 
nediun rounded linestone graveL Sanple contained root fibers. Dark 
brown (10YR3/3). Fil . 

Sit (ML). Mostly silt, with sone clay, trace rounded nediun gravel. Dark 
brown (I0YR3/3). Fii. 

ML 

• C L / M I , -, 

SP-Slii 

Si ty clay (a/ML). Mostly clay, sone silt, trace coarse subangular sand, 
trace nediun subangular graveL Sity clay exhbited nedkin plasticity. 
Fi l . 

Poorly graded sand with silt (SP-SM). About 85X to 90X fine subrounded 
sand, IQX to I5X sit. Dark yelowish brown (I0YR4/6). Lake sedinents -
beach deposits. 

1: 

SP 

Poorly graded sand (SP). Mostly fine to nediun subangular to subrounded 
sand, trace coarse angular gavel. Sand fraction Included quartz and 
Ihestone, gravel fraction includes linestone fragnents. Mith 0.2-ft thick 
lens of silty clay at 7.3 ft below ground surface (bgs). Dark yelk>wish 
brown (I0YR3/4). Lake sedinents - beach deposits. 

4 Pockets of clayey sand, approxinately 1-inch thick. Iron 9.5 ft to 10.7 ft 
bgs. 

^Poorly graded sand (SP). Mostly fine subangular to subrounded sand. 
Dark gray (I0YR4/I) at 10.7 ft bgs. 

HO 

SP-S I -

Poorty graded sand with silt (SP-SM). About 90X fine to nediun 
subangular to subrounded sand, lOX silt. Brown (I0YR5/3). 

SP 
Poorly graded sand (SP). Mostly fine subangular to subrounded sand, 
trace nediun sand trace silL Dark gray II0YR4/I). 

End of boring at 14.5 f e e l Split spoon driven to 14.0 ft bgs. 

The borehole was drilled with a 611" (ID.) hoiktw sten auger nounted on a 
D50 Diedrk:h truck nounted dril rig, producing a lOM' (OD.) borehole. Split 
spoon sanplers (2" dianeter, 2-foot tong, standard sanplers) without 
brass liners were driven with a 140 lb hanner operated nechanically by a 
winch line nounted on the dril rig. Sanples were lagged by a Barr 
Engineering Conpany (Barr-6l2/832-2e00) geologisl and the borehole 
was driled by MTD Environnental Driling (HTD-715/359-7090). This 
borehole was conpleted as a nonitoring wei. See Monitoring Well Log 
Mlif-OSS for details on nonitoring wei construction. 

H 5 

- 20 

C O M M E N T S : SAMPLE METHOD: G=grab; SSB= split spoon with brass liner; SS= sp i t spoon (no I re r ) ; TW= thin wall; HP= 
hydropunch water sample. ODOR: l " tow; M= modorate; S= s t rong; VS= very s t rong; P= petroleum; D= dieseL 
SHEEN: N= none; T= t race ; M= moderate; H= heavy. MOISTURE: D= dry; M= moist W= wet. 
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BORING LOG 
PROJECT: WCP RI/FS Phase 2 
DATE STARTED: 8/27/93 
DATE COMPLETED: 8/27/93 
FIELD INSPECTOR: K. French / R. Van Allen (Barr) 
CREW CHIEF: B. Loveland (WTD) 

BORING NUMBER: SB-09S 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 585.4 ft MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 
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N/N 

N/N 

6.9 

4.0 M/W 

17 N/N 3.2 

14 N/N 5.1 

15 L/N 5.8 

ir> 

V) 20 L/N 6.5 

OL Organic soi (OL). About SOX fine subangular to subrounded sand, 20X 
clay, trace gravel. Sanple contains organic natter and roots. Black 
(5Y2.5/2). Fil. 

SP 
Poorly graded sand (SP). About 60X fine sand, 40X coal fines. Black 
(7.5YR2/0). FIL 

Poorty graded sand (SP). Fine sand, trace silt and gravel. Sand and 
gravel fractions inckjde concrete, brick, slag fragnents and coal fines. 

1 Grayish brown (I0YR5/2). FIIL 

ML 
Sit (ML). Hhite (2.5Y8/2) Silt, trace fine sand. Discolored blue. Sanple 
contains trace fine to nediun dark green gray sand at botton of sanple. 
Fil. 

Poorly graded sand with silt (SP-SM). About 90X fine to nediun sand, lOX 
siK. Grayish brown (2.5Y5/2) with sone bkiish green discoloration. Fil. 

SP-SH 

CL 

SP 

^ Sandy lean clay ( a ) . About 60X clay. 20X to 25X fine sand, lOX to I5X _, 
" 1 silt. Dark grayish brown (2.5Y4/2). Fi l . \ -

Poorly graded sand (SP). Mostly fine to nediun san l Grayish brown 
(2.5Y5/2) with sone blue green discokiratnn. Lake sedinents - beach 

deposits. 

Poorly graded sand (SP). About 90X fine sand, trace nediun and coarse 
sand, 5X sit. Sand fraction includes subangular Inestone and iron stained 
fragnents. With 0.2 ft lens of sandy lean clay (CL). Grayish brown HO 
(2.5Y4/2) with sone grayish blue discoloration. 

4Poorly graded sand (SP). Mostly fine to nediun sand, trace coarse 
s a n l Grayish brown I2.5Y4/2). 

4Poorly graded sand (SP). Mostly fine s a n l trace silt. Black 
(2.5YR2.5/0). 

End of boring at 14.0 ft below ground surface (bgs). 

The borehole was drilled with a 6K' (IH.) holow sten auoer nounted on a 
050 Diedrich truck nounted dril rig, producing a lOM' ( la.) borehole. Spin 
spoon sanplers (2" dianter, 2-foot long, standard sanplers) without brass 
liners were driven with a 140 lb hanner operated nechanically by a winch 
line nounted on the dril r ia Sanples were logged by a Barr Engineering 
Conpany (Barr-612/632-2600) geologist and the borehole was driled by 
MTD Environnental Driling (lfTO-715/359-7090). This borehole was 
conpleted as a nonitoring wei. See the Monitoring Hell Log MH-09S for 
details on nonitoring wei constructnn. 

H5 

-2L 

C O M M E N T S : SAMPLE METHOD: G=grab; SSB= split spoon with brass liner; SS= sp i t spoon (no liner); TW= thin wall; HP= 
hydropunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very st rong; P= petroleum; D= dieseL 
SHEEN: N= none; T= t race; M= moderate; H= heavy. MOISTURE: D= dry; M= moist W= wet. 
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PROJECT: WCP RI/FS Phase 2 
DATE STARTED: 8/26/93 
DATE COMPLETED: 8/27/93 
FIELD INSPECTOR: K. French (Barr) 
CREW CHIEF: B. Loveland (WTD) 

BORING LOG 
BORING NUMBER: SB-IOS 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 585.7 f t MSL 
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DESCRIPTION OF MATERIALS AND REMARKS C L | 
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D/M 

0.5 N/N 8.5 

o 

2.5 N/N 8.5 

y i 

i 

4.0 N/N 7.5 

7.0 N/N 8.0 

OL 

SP 

Organic soi (OL). Black silty sanl Sanple contained grass and organic 
natter, coal fines fron 0.2 ft to 0.9 ft below ground surface (bgs). 

, Observed organic odor. FiL 

Poorty graded sand (SP). About 85X fine sand, lOX nediun sanl trace 
coarse subrounded sand, <5X silL Brown (I0YR5/3). No discoloration. 
Lake sedinents-beach deposits. 

I Mater level neasured at 3.4 ft bgs (neasured in MM-IOD before driling). 

4Poorly graded sand (SP). About 80X fine sanl I5X nediun sanl trace 
coarse subrounded sanl <5X silL Sand fractkm nostly quartz and 
inckided nafics and carbonates. Brown (I0YR5/3). No discoloratkin. 

^Poorly graded sand (SP). About 90X fine sanl 5X nediun angular sanl 
<5X silt. Sand fraction nostly quartz. Dark brown (I0YR4/3). No 
(fscotoration. 

4Poorty graded sand (SP). About lOOX fine sanl trace nedun angular to 
subrounded sanl Sand fraction nostly quartz and approxinately I5X 
nafics. Dark gray (I0YR4/I). 

4Poorly graded sand (SP). About 70X to 80X fine sanl 20X to 30X 
nediun subangular to subrounded sand. Very dark brown (I0YR4/2). No 
discokiration. 

HO 

Due to fornatnn blowup Into the augers, the borehole was driled to 15 ft 
bgs so that the nonitoring wei could be placed at 13.39 ft bgs. Sanples 
were not taken fron 14 to 15 ft bgs. 

The borehole was drilled with a 6K' (Ii).) holow sten auoer nounted on a 
050 Diedrk:h truck nounted dril rig, producing a lOM' (lij.) borehole. Split 
spoon sanplers (2" dianter, 2-foot long, standard sanplers) without brass 
liners were driven with a 140 lb hanner operated nechanically by a winch 
line nounted on the dril ria. Sanples were logged by a Barr Engineering 
Conpany (6arr-6l2/832-2600) geologist andlhe borehole was driled by 
MTD Environnental Driling (WTO-715/359-7090). This borehole was 
conpleted as a nonitoring wei. See the Nonitoring Hell Log MH-IOS for 
details on nonitoring wei constructk)n. 

H5 

-20 

COMMENTS: SAMPLE METHOD: G=grab; SSB= split spoon with brass liner, SS= spit spoon (no liner); TW= thin wall; HP= 
hydropunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= trace; M= moderate; H= heavy. MOISTURE: 0= dry; M= moist W= wet. 
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PROJECT: WCP RI/FS Phase 2 
DATE STARTED: 9/2/93 
DATE COMPLETED: 9/2/93 
FIELD INSPECTOR: K. French (Barr) 
CREW CHIEF: B. Loveland (WTD) 

BORING LOG 
BORING NUMBER: SB-l lS 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 585.0 f t MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 

-1 Crushed rock, base naterial. PH. v 

Sity sand with gravel (SM). About SOX fine sand, 20X sit, 20X gravel and 
crashed rock, I M clay. Very dark brown (I0YR2/2). No discoloration. 
FH. 

Poorly graded sand (SP). About 9SX fine to nedkin subrounded sanl 5X 
silt. Sand fractk)n nostly quartz, lOX nafics and carbonates. Brown to 
dark brown (I0YR4/3). No discokiration. Lake sedinents-beach deposits. 

I Hater level neasured at 2.2 ft below ground surface (bgs). (neasured In 
MM-IID before driling). 

4About 90X fine to nediun sanl WX coarse sanl trace fine subrounded 
gravel fron 5.5 to 5.7 ft bgs. Brown (I0YR4/3). 
4Poorly graded sand with gravel (SP) lens fron 5.9 ft to 6.5 ft bgs. About 
45X fine to nediun sand, 20X coarse subrounded sand, 30X fine 
subrounded graveL trace sill 

4Poorly graded sand with silt (SP-SM) lens fron 8.2 ft to 8.3 ft bgs. 
About 75X nostly fine, sone nediun sanl lOX coarse subangular sanl lOX 
silt, 5X fine to coarse angular gravel. 

i Poorly graded gravel (GP) lens fron 8.45 ft to 8.5 ft bgs. About lOOX 
coarse subangular linestone graveL 
4Medkin sand anount increased fron 9.5 ft to 10 ft bgs. 

Hell graded sand with gravel (SH). About 45X fine to nediun sanl 30X 
fine to coarse subangular gravel, 20X coarse subangular sanl SX sit. r 
Lake sedinents-beach deposits. \ 
Poorly graded sand ISP). About 95X fine subrounded sanl <5X sit. 

_ Brown (I0YR4/3). Lake sedinents-beach deposits. 

Poorly graded sand with silt (SP-SM). About 80X fine to nediun san l lOX 
coarse subangular sand, lOX sHt, trace of gravel. Very dark gray 

"1 (I0YR3/I). Lake sedhents-beach deposits. T 

Poorly graded sand (SP). About 9SX fine sanl <5X silt. Brown 
(I0YR373). Lake sedinents-beach deposits. 

Due to fornatnn blowup into the augers, the borehole was driled to M ft 
bgs so that the nonitoring wei could be placed at 11.39 ft bgs. 

The borehole was drilled with a 6M' (ID.) holow sten auger nounted on a 
050 Diedrich track nounted dril rig, producing a 10' (IDi) borehole. Split 
spoon sanplers (2" dianter, 2-foot long, standard sanplers) without brass 
liners were driven with a 140 lb hanner operated nechanically by a winch 
line nounted on the dril rig. Sanples were logged by a Barr Engineering 
Conpany (Barr-612/832-2600) geologist andlhe borehole was driled by 
MTD Environnental Driling (MTD-715/359-7090). This borehole was 
conpleted as a nonitoring wei. See the Monitoring Hell Log HM-IIS for 
details on nonitoring wei constractkin. 
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COMMENTS: SAMPLE METHOD: G=grab; SSB= spit spoon with brass liner; SS= spit spoon (no liner); TW= thin wall; HP= 
hydropunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= trace; M= moderate; H= heavy. MOISTURE: D= dry; M= moist W= wet. 

Page 1 of 1 



BORING LOG 
PROJECT: WCP RI/FS Phase 2 
DATE STARTED: 9/7/93 
DATE COMPLETED: 9/7/93 
FIELD INSPECTOR: J.deBeer/K.Laufenberg (Barr) 
CREW CHIEF: M.Mueller (WTD) 

BORING NUMBER: SB-12S 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 586.2 f t MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 0) ' 
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Poorly graded sand (SP). Donhantly fine s a n l trace nediun sand, trace 
fines as silt. Trace to 5X organc as roots. Approxinately 5X angular 
white shell fragnents. Sand Tractnn consisted nostly of subangular to 
subrounded quartz. Light yeUowish brown (I0YR6/4) to brownisiS yelkiw 
(I0YR6/6). Lake sedinents - beach deposits. 

4Fine laninations of nediun to coarse sand, white chert, and angular shel 
fragnents. Sand consisted of doninantly subangular to subrounded quartz, 
siicified inestone/dolonite, and iiiestone/doionlte fragnents. Yelowish 
brown (I0YR5/4) to ight yelkiwlsh brown (I0YR6/4). 

4Brown (I0YR5/3) laninations starting at 5.5 f t below ground surface 
(bgs). Coarsening downward sequence with increased anount of nediun 

grained linestone fragnents to approxinately lOX. 

SP 

4Very fine to fine s a n l trace nediun to coarse s a n l trace fine graveL 
Cokir change to dark gray (I0YR4/I) to very dark gray (I0YR3/I) at 8.5 ft 
bgs. 
4Mostly very fine to fine s a n l 5X nediun s a n l trace coarse sand, trace 
silt, SX to lOX shel fragnents. Slight organk: odor observed. Very dark 
grayish brown (10YR3/2). 

Cokir change to dark gray (I0YR4/I) at 12 f t bgs. 

HO 

15-

03 

i 

Due to fornatkm blowup into the augers, the borehole was driled to IS ft 
bgs so that the nonitoring wei could be placed at 12.41 ft bgs. Sanples 
were not taken fron 14 to 15 ft bgs. 

The borehole was drilled with a 6I(' (I i).) holow sten auger nounted on an 
ORV Mobil B-57 ATV drill rig producing a lOK' (O.D.) bor^o ie . Spit spoon 
sanplers (2' dianeter, 2 ft long standard sanplers) without brass liners 
were driven with a 140 b hanner operated nechancally by a winch line 
nonted on the drill rto. Sanples were logged by a Barr Engneering 
Conpany (Barr- 612/832-2600) geologist and the borehole was driied by 
HTD Environnental Driling (HTD - 715/359-7090). This borehole was 
conpleted as a nonitoring wei. See the Monitoring Hell Log MM-I2S for 
details on nonitoring wei construction. 
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C O M M E N T S : SAMPLE METHOD: G=grab ; SSB= split spoon with brass liner. SS= sp i t spoon (no liner); TW= t N n wall; HP= 
hyd ropunch water sample. ODOR: L= tow; M= modorate; S= s t rong; VS= very s t rong: P= petroleum; D= dieseL 
SHEEN: N= none; T = t race ; M= moderate; H= heavy. MOISTURE: D= dry ; M= moist; W= wet. 
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BORING LOG 
PROJECT: WCP RI/FS PHASE 2 
DATE STARTED: 9/13/93 
DATE COMPLETED: 9/13/93 
FIELD INSPECTOR: J. de Beer / S. Botts (Barr) 
CREW CHIEF: M.Mueller (WTD) 

BORING NUMBER: SBH3S 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 587.1 ft MSL 
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Poorly graded sand (SP). Doninantly fine to very fine grained sand with 
about b to lOX nediun grained san l trace coarse sand and fine gravel, 
trace fines as silt and trace organics as roots (root zone). Grains are 
nostly subangular to subrounded, flat and consisting of quartz, 
linestone/dolonite, and chert, with about SX white, angular shell fragnents. 
Brown to yelkiw brown (I0YR5/3 - 10YR5/4). Lake sedinents - beach 
deposits. 

SP 

f Hater level neasured at 4.78 ft below ground surface (bgs) in Monitoring 
Hell MH-130 before driling. 

4Thin bed of poorly graded nediun grained sand at 6 ft bgs. 

iCo\m change to dark grayish brown (I0YR4/2). Poorly gaded fine sand 
with thin lenses of poorly graded nediun to coarse san l 

4Thin bed of poorly graded nediun grained sand (About 2 ft thick) at 8.5 
ft bgs. 

-5 

HO 

^Cokir change to dark gray (I0YR4/I) at It ft bgs. 

4Sedinent has a swanpy odor. 

End of boring at 14 ft bgs. 

The borehole was drilled with a 6K' {ID.) holow sten auger nounted on an 
ORV Mobil B-57 ATV drill rig producing a lOK' (0.0.) bor^ole. Spit spoon 
sanplers (2' dianeter, 2 ft long standard sanplers) without brass liners 
were driven with a MO t i hanner operated nechaneally by a winch line 
nonted on the drill rig. Sanples were logged by a Barr Engineering 
Conpany (Barr- 612/832-2600) geologist and the borehole was driled by 
MTD Environnental Driling (HTD - 715/359-7090). This borehole was 
conpleted as a nonitoring wei. See the Monitoring Hell Log MM-I3S for 
details on nonitoring wei constractkin. 

H5 

-2L 

COMMENTS: SAMPLE METHOD: G°grab; SSB» split spoon with brass liner; SS= spi t spoon (no liner); TW= thin wall; HP° 
hydropunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= t race; M= moderate; H= heavy. MOISTURE: D= dry; M= moist W= wet. 
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BORING LOG 
PROJECT: WCP RI/FS PHASE 2 
DATE STARTED: 9/13/93 
DATE COMPLETED: 9/13/93 
FIELD INSPECTOR: J. de Beer / S. Botts (Barr) 
CREW CHIEF: M.Mueller (WTD) 

BORING NUMBER: SBH4S 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 584.1 ft MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 
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Poorly graded sand (SP). Top 2 inches are fine sandy organk: soils 
containing gass and roots. Doninantly very fine to fine grained sand with 
about SX nediun grained s a n l trace coarse sand and fine gravel, and 
trace fines as silt. Mostly subangular to subrounded quartz with lesser 
linestone/dolonite and chert with about SX angular white shel fragnents. 
Cokir changes fron brown (10YR5/3) at the surface to grayish brown 
(IOYRS/2) with depth, lake sednents - beach deposits. 

I Hater level neasured at 1.78 It below ground surface (bgs) In Monitoring 
Hell MH-MD before driling. 

4Cokir change to dark gray (10YR4/I) at 4.5 ft bgs. 

SP 

^Cokir Chang to very dark gray (10YR3/1). Silt content increases to about 
5X. 

HO 

Due to fornatnn blowup into the augers, the borehole was driled to 13.5 ft 
bgs so that the nonitoring wei could be placed at 11.5 f t bgs. Sanples 
were not taken fron 115 to 13.5 ft bgs. 

15-

2) 

I 

The borehole was drilled with a 6V' (ID.) holow sten auger nounted to an 
ORV Mobil B-57 ATV drill rig producing a lOK* (O.D.) borehole. Spit spoon 
sanplers (2' dianeter, 2 ft long standard sanplers) without brass liners 
were driven with a 140 b hanner operated nechank:ally by a winch line 
nonted on the drill ria. Sanples were logged by a Barr Engineering 
Conpany (Barr- 612/832-2600) geologist and the borehole was driied by 
HTD Environnental Driling (HTD - 715/359-7090). This borehole was 
conpleted as a nonitoring wei. See the Monitoring Hell Log MH-14S for 
details on nonitoring wei constructnn. 

H5 

20- -20 

C O M M E N T S : SAMPLE METHOD: 6 = g r a b ; SSB= split spoon with brass liner; SS= sp i t spoon (no liner); TW= thin wall; HP= 
hydropunch water sample. ODOR: L = tow; M= modorate; S= s t rong; VS= ve ry s t rong; P= petroleum; D= dieseL 
SHEEN: N= none; T= t race ; M= moderate; H= heavy. MOISTURE: D= * y ; M= moist; ^ = wet. 

Page 1 of 1 



PROJECT: WCP RI/FS Phase 2 
DATE STARTED: 9/1/93 
DATE COMPLETED: 9/1/93 
FIELD INSPECTOR: K. French/K. Laufenberg 
CREW CHIEF: B. Loveland (WTD) 

BORING LOG 
BORING NUMBER: SBH5S 

(Barr) 
RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 585.3 ft MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 
.c 

o 

5 -

10-

2 

20 

25 

24 

3 

13 

20 

32 

6 

9 

18 

22 

9 

10 

15 

18 

13 

17 

30 

36 

10 

9 

11 

16 

15-

Si 

i 
20-

3.0 

N/N 

N/N 

9.0 

7.9 

M/W 

M/W 

1.0 N/N 8.1 

2.0 L/N 8.1 

«N 

L/N 8.7 

4.0 L/N 8.6 

.' • 

.' • 
• '•. 
• • 
I ' • . 

I • . 

• •. 

pL/Of 
»1 

Organic soi (OL/OH). Organic clay with root and grass fibers. Black 
(10YR2/1). FiL 

SP-SK 

Poorty graded sand with silt (SP-SM). About 90X fine subrounded sanl 
lOXsilt. Sand fractkin nostly quartz grains. Brown (10YR4/3). FU. 

4About 75X fine to nediun subrounded sanl 15X fine to coarse subangular 
to subrounded gravel, 10X silL Gravel fraction included linestone. Brown 
(10YR4/3). FiL 

CL 

SP 
'1 

Sandy lean clay (CL). About 70X day, 30X fine to nediun sanl Clay is 
firn. Brown (I0YR5/3). Fil. 

Poorly graded sand (SP). Mostly fine subrounded sanl Sand fraction 
1 consisted nostly of quartz. Dark brown (10YR3/3). FiL 

SM Sity sand (SM). About 85X fine subangular to subrounded sand, 1SX sit, 
trace coarse gravel. Dark brown (I0YR3/3). Fil. 

Poorly graded sand (SP). About 95X fine subangular to subrounded sanl 
<5X silt. Sand fractkin consisted nostly of quartz. Dark brown (I0YR3/3) 
fron 4.9 to 5.9 ft bekiw ground surface (bgs), yelowish brown (I0YR5/4) 
fron 5.9 to 10.3 ft bgs. Fil. 

4 Observed a light sweet odor fron 7.0 to 9.0 ft bgs. 

SP 

HO 

SM 

Sity sand (SM). About 65X fine to nediun sanl 15X silt, trace coarse 
gravel. Sand fractkin nostly quartz, gravel fraction consisted of concrete 
and brick nateriaL Dark yelowish brown (I0YR4/4). Fil. 

Poorty graded sand (SP). Mostly fine subangular to subrounded sand, 
trace sit. Brown (I0YR5/3). Lake sedinents - beach deposits. 

SP 

End of boring at 14.0 ft bgs. 

The borehole was drilled with a 6K' (ID.) holow sten auger nounted on a 
050 Diedrk:h track nounted dril rig, producing a lOM' (LD.) borehole. Spit 
spoon sanplers (2" dianeter, 2-foot king, standard sanplers) without 
brass liners were driven with a 140 lb hanner operated nechanically by a 
winch line nounted on the dril rig. Sanples were logged by a Barr 
Engineering Conpany (Barr-612/832-260O) geoloasl and the borehole 
was driied by HTD Environnental Driling (HTtl-7IS/359-7090). This 
borehole was conpleted as a nonitoring wei. See the Monitoring Hell Log 
MM-I5S for details on nonitoring well constructkin. 

H5 

-2C 

COMMENTS: SAMPLE METHOD: G=grab; SSB= split spoon with txass liner; SS= spit spoon (no liner); TW= thin wall; HP= 
hydropunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= trace; M= moderate; H= heavy. MOISTURE: D= dry; M= moist; W= wet. 

Page 1 of 1 



BORING LOG 
PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 9/14/93 
DATE COMPLETED: 9/14/93 
FIELD INSPECTOR: J. de Beer / S. Botts (Barr) 
CREW CHIEF: M.Mueller (WTD) 

BORING NUMBER: P-105 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 584.2 f t MSL 
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DESCRIPTION OF MATERIALS AND REMARKS <^ i 
0) ' 
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10-

2 

6 

II 

13 

11 
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7 

23 
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36 

13 

20 

32 

50 

8 

12 

20 

30 

N/N 

N/N 

7.8 
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o 
<N1 

N/N 9.0 

N/N 8.9 

N/N 8.9 

Poorly graded sand (SP). Doninantly very fine to fine grained sand with 
about SX nediun grained sanl trace coarse sand and fine gravel, and 
trace fines as silt. Mostly subangular to subrounded quartz with lesser 
linestone/dolonite and chert with about 5X angular, white shel fragnents. 
Brown to grayish brown (I0YR5/3 - IOYR5/2). Lake sednents - Beach 
deposits. 

f Mater level neasured at 1.5 ft bekiw ground surface (bgs) after 15 
ninutes of recovery. 

SP 

4Coarse sand to fine gravel sized coal fragnents at 8 ft bgs. 

4Switch to the 300 lb hanner to drive the spTit spoon sanplers. 

4Cokir change to dark gray (t0YR4/l) at II ft bgs. 

HO 

Due to fornatkin blowup into the augers, the borehole was driled to 14 ft 
bgs so that the piezoneter could be placed at 11.5 ft bgs. Sanples were 
not taken fron 11.5 to 14 ft bgs. 

15- H5 

Si 

The borehole was drilled with a 611' (ID.) holow sten auger nounted on an 
ORV Mobil B-57 ATV drill rig producing a 10K' (O.D.) bor^ole. California 
sanplers (3' dianeter split spoon sanplers with a 6' brass liner retained 
in the botton of the sanpler) were driven with a 140 lb hanner fron 0 to 9 
ft bgs, and with a 300 lb hanner fron 9.5 to IL5 ft bgs. Both hanners 
were operated nechanicaly by a winch line nounted on the dril rig. 
Sanples were kigged by a Barr Engineering Conpany (Barr-
612/832-2600) geologist and the borehole was drilled by HTD 
Environnental Driling (HTD - 715/359-7090). This borehole was conpleted 
as a piezoneter. See the Monitoring Hel Log P-10S for delais on 
piezoneter constructkin. 

20- -20 

COMMENTS: SAMPLE METHOD: G=graC); SSB= split spoon with brass liner; SS= spit spoon (no Iher); TW= thin wail; HP= 
hydropunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= trace; M= moderate; H= heavy. MOISTURE: D= dry; M= moist W= wet. 
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BORING LOG 
PROJECT: WCP RI/FS PHASE 2 
DATE STARTED: 10/4/93 
DATE COMPLETED: 10/4/93 
FIELD INSPECTOR: K. French/K. Mann 
CREW CHIEF: M. Mueller (WTD) 

(Barr) 

BORING NUMBER: P-106 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 586.4 ft MSL 

S t CD 0) 

>. 
I - > . 
t) OJ 
o. > 
ID 

^1 
O 0) 

n 
5 * 

c 
0) 

o 

o 

o 
tn 

_ 0) 
ID Q. 

2 t 
< § 

tn 

>- c 

o o 
X O 

o> 
o ^ 

15 

— o 
o = 

^ s 
< JO 

u 

DESCRIPTION OF MATERIALS AND REMARKS a n . 
0) — 

5 -

10-

15-
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3 
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N/N 

N/N 

7.2 

6.9 

C3 

CD 
cn 
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N/N 7.1 D/M 

«' • 
• •. 

1.3 N/N 8.4 

1.2 N/N 8.8 

57 N/N 8.3 

m 
tn 
(n 

450 N/N 8.1 

35 L/N 8.3 

SM/SC Sity to clayey sand (SM/SC). About 65X fine to nediun sanl 20X silt, I5X 
clay. Sanple contained roots, brick fragnents, and crashed rock. Very 
dark gay brown (10YR3/2). Fil. r 

SM 

Silty sand with gravel (SM). About 40X fine gravel 20X fine to nedwn 
sanl 20X silt. Gravel fraction consisted of crushed linestone rock and 
brck naterial. Sanple contained coal fine naterial, slag naterial, and coal 
fragnents. Black (I0YR2/I). FiL 

4Cokir changed to very dark brown (10YR2/2) at 2.9 ft below ground 
surface (bgs). 

Poorty graded sand with gravel (SP). About 60X fine to coarse angular 
linestone sanl 40X linestone gravel. Hhite (10YR8/I) to light gray 
(I0YR7/I). Fil. 
Mater level at 3.9 ft bgs after 15 ninutes recovery with 29.5 ft of auger in 
borehole. 

SP 

GM 

SIty gravel with sand (GM). About SOX fine to coarse graveL 30X nostly 
fine to nediun, 20X silt, trace coarse sanl Gravel fractkin consisted of 
linestone, brick, concrete, and netal fragnents. Very dark gray 
(10YR3/1). FiL 

SP/ 
SP-SN 

Poorly graded sand to poorly graded sand with silt (SP/SP-SM). About 
90X to 95X fkie subrounded sanl trace nedkin angular sand, 5X to lOX 
silt, trace to 5X fine graveL Gravel fractkin contained brick and netal 
fragnents. Very dark gray (10YR3/1). Fil. 

4Poorty graded sand to poorty graded sand with silt (SP/SP-SM). About 
85X fine subrounded sanl 5X to tOX siK, SX nediun to coarse angular 
sanl trace to 3X fine gravel. Gravel and coarse sand fractions consisted 
of brick and netal fragnents. Sanple contained shell fragnents. Dark 
gay (10YR4/1). FilL 

HO 

Poorly graded sand to poorly gaded sand with silt (SP/SP-SM). About 
90X to 95X fine subrounded and nediun angular sanl nostly fine sanl SX 
to lOX sit. Mediun sand fraction consisted of shell fragnenti Dark gray 
(I0YR4/1). Lake sedinents-beach deposits. 

H5 

SP/ 
ISP-SM 

SP-Su Poorly gaded sand with silt (SP-SM). Lake sedinents-beach deposits. 
-2' 

COMMENTS: SAMPLE METHOD: G=grab; SSB= split barrel with brass linen SS= spit spoon (no Iher); TW= thin wall; HP= 
hydropunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= trace; M= moderate; H= heavy. MOISTURE: D= dry; M= moist; W= wet. 

Page 1 of 2 



BORING LOG 
PROJECT: WCP RI/FS PHASE 2 
DATE STARTED: 10/4/93 
DATE COMPLETED: 10/4/93 
FIELD INSPECTOR: K. French/K. Mann (Barr) 
CREW CHIEF: M.Mueller (WTD) 

BORING NUMBER: P-106 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 586.4 ft MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 01 ' 
o 

Poorty graded sand with siK (SP-SM). About 90X fine subrounded s a n l 
lOXsiit. Very dark gray (I0YR3/I) nottied with black (tOYR2/l) sillier 
zones. Lake sedinents-beach deposits. 

»J 

25-

30-

12 

18 
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16 
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9 

12 
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22 

27 

22 

37 M/T 0.2 

50 M/T 9.0 

75 M/N 9.0 

fo 

25 S/T 8.8 

25 N/N 8.7 - . i ) 

SP-SM 

SM 

Sity sand (SM). About 85X fine subrounded sand, 1SX silt, trace coarse 
subrounded flat basaltic sand. Black (10YR2/I). Lake sedinents-beach 
deposits. 

SP-SK 

SP 
Poorly graded sand ISP). About 95X fine subrounded s a n l 5X silt. Very 
dark g a y (I0YR3/1) to black (I0YR2/1). Lake sedinents-beach deposits. -25 

Poorly graded sand with silt (SP-SM). About 90X to 95X fine subrounded 
s a n l 5X to lOX silt trace coarse s a n l Very dark gray (I0YR3/I) to black 
(I0YR2/I). Lake sedinents-beach deposits. 

SP-SK 

Poorly graded sand with silt to silty sand (SP-SM/SM). About 85X to 90X 
fine subrounded s a n l 5X to lOX silt. Sanple contained silty sand (SM) 
laninations fron 28.0 to 29.0 ft bgs. Black (I0YR2/I). Lake 
sedinents-beach deposits. 

/SM 

SP-SM 

< ^ < C L / M L 

Poorly Graded sand with silt (SP-SM). About eSX to 90X fine subrounded 
s a n l lOX si t , trace to 5X fine to coarse angular linestone gravel. Lake t - p . 
sedinents-beach deposits. \ 

•30 

Sity lean clay (a/ML). About 60X clay, 40X sit , trace s a n l Qay 
exhibited low to nediun plasticity, kiw to nediun toughness, and slow 
dilatancy. Firn to h a r l Gray (I0YR5/1). Ti l . 

End of boring at 29.5 ft bgs. Split spoon driven to 31.5 ft bgs. 

35-

a; 

The borehole was drilled with a 4K' (ID.) holow sten auger nounted on an 
ORV Mobil B-57 ATV drill rig producing a M ' (O.D.) borehole. California 
sanplers (3' dianeter split spoon sanplers with a d ' brass liner retained 
in the botton of the sanpler) were driven with a 300 b hanner operated 
nechanically by a winch ine nounted on the dril rig. Sanples were logged 
by a Barr Engineering Conpany (Barr- 612/832-2600) geokigist and the 
borehole was driled by HTD Environnental Driling (WTD-715/359-7090). 
This borehole was conpleted as a piezoneter. See the Monitoring Mel Log 
P-106 for details on piezoneter construction. 

-35 

40- --40 

C O M M E N T S : SAMPLE METHOD: 6 = g r a b ; SSB= split barre l wi th brass liner; SS= sp i t spoon (no Iher); TW= thin wall; HP= 
h y c t o p u n c h water sample. ODOR: L " tow; M= modorate; S= s t rong; VS= very s t rong; P= petroleum; D= dieseL 
SHEEN: N= none; T= t r ace ; M= moderate; H= heavy. MOISTURE: D= dry ; M= moist; W= wet. 
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PROJECT: WCP RI/FS Phase 2 
DATE STARTED: 9/3/93 
DATE COMPLETED: 9/3/93 
FIELD INSPECTOR: J. Fox (Barr) 
CREW CHIEF: B. Loveland (WTD) 

BORING LOG 
BORING NUMBER: PH07 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 584.9 f t MSL 
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DESCRIPTION OF MATERIALS AND REMARKS <^ i 
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6P , FII. Cnjshed inestone, base naterial. FU. 

Poorly graded sand (SP). 
(I0YR6/3). FilL 

Mostly fine gained sanl Pale brown 

SP 
i NOTE: Split spoon sanplers were not driven fron 0 to 4 ft below ground 
surface (bgs) due to presence of electrical ines. Sanples were obtained 
by grab nethod fron 0 to 4 ft bgs. 

Poorly graded sand (SP). Mostly fine gained sanl Gray (I0YR6/1). 
Moderate coaljar odor below 4 ft bgs. Lake sedinents - beach deposits. 

SP 

Poorty graded sand to poorly gaded sand with silt (SP/SP-SM). Mostly 
fine grained sand with about 5 to lOX silL Gray (I0YR6/I). 

SP/ 
SP-SM HO 

Poorty graded sand with silt (SP-SM). Mostly fine grained sand with about 
5 to nX SiK. Gray (10YR5/I). 

SP-SM 

15-

CD 

o 

I 

Due to fornatkin blowup into the augers, the borehole was driled to 15 ft 
bgs so that the nonitoring wei could be placed at 12.49 ft bgs. Sanples 
were not taken fron 13.5 to 15 ft bgs. 

The borehole was drilled with a 4X' (IJ).) holow sten auger nounted on a 
Diedrk:h track nounted dril rig producing a W (Oi).) borehole. Calfornia 
sanplers (3' dianeter split spoon sanplers with a 6' brass liner retained 
in the botton of the sampler) were driven with a 300 b hanner operated 
nechanically by a winch ine nounted on the dril rig. Sanples were logged 
by a Barr Engineering Conpany (Barr- 612/832-2600) geokigist and the 
borehole was driled by HTD Environnental Driling (MTO - 715/359-7090). 
This borehole was conpleted as a piezoneter. see the Monitoring Mel Log 
P-107 for details on piezoneter constniction. 

H5 

20-

COMMENTS: SAMPLE METHOD: G=grab; SSB= split spoon with brass liner; SS= spit spoon (no liner); TW= thin wall. ODOR: L= 
low; M= modorate; S= strong; VS= very strong P= petroleum; D= diesel. SHEEN: N= none; T= trace; M= 
moderate; H= heavy. MOISTURE: D= dry; M= moist; W= weL ANALYTICAL SAMPLE TYPES: GROUP 5= 
As/Cd/Pb/Se/Hg/tot . Cyanide/BETX/ PAH/Phenois. 
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PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 10/6/93 
DATE COMPLETED: 10/6/93 
FIELD INSPECTOR: D. Moore (Barr) 
CREW CHIEF: M. Mueller (WTD) 

BORING LOG 
BORING NUMBER: P-108 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 586.6 f t MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 

Poorly graded sand (SP). Mostly fine to nediun gained sand with trace 
fines as silt, trace shell fragnents, trace roots and trace anounts of brick 
debris. Grayish brown (10YR5/2). FU. 

I Mater level neasured at 3.56 ft bekiw gound surface (bgs) after 1 hour 
of recovery with the augers at 29 ft bgs. 

Poorly graded sand (SP). Mostly fine gained subangular to subrounded 
sand with about 5X fines as sit, and trace shel fragnents. Very dark gay 
(10YR3/1). Lake sedinents - beach deposits. 

Poorly graded sand to poorly gaded sand with siH (SP/SP-SM). Mostly 
very fine to fine grained, subangular to subrounded sand with about 5 to 
lot fines as silt, and trace shell fragnents. Very dwk gay (10YR3/1). 
Lake sedinents - beach deposits. 

4 Trace anounts of subrounded to rounded gavel fron 12 to 14 ft bgs. 

Poorty graded sand (SP). Mostly fine gained sand with about 5X nedkin 
to coarse grained sand, trace of shel gragnents, and trace debris as 
wood (drift wood?). Black (I0YR2/I). Lake sedinents - beach deposits. 
Phenolk: odor. 
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COMMENTS: SAMPLE METHOD: G=grab; SSB= split barrel with brass liner; SS= spit spoon (no liner); TW= thin wail; HP= 
hydropunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; 0= dieseL 
SHEEN: N= none; T= trace; M= moderate; H= heavy. MOISTURE: D= dry; M= moist; W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= As/Cd/Pb/Se/Hg/toL Cyanide/BETX/ PAH/Phenols. 
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PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 10/6/93 
DATE COMPLETED: 10/6/93 
FIELD INSPECTOR: D. Moore (Barr) 
CREW CHIEF: M.Mueller (WTD) 

BORING LOG 
BORING NUMBER: P-I08 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 586.6 f t MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 0) • 
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25-

3 0 -

9 

20 

18 

5 
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19 
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4 
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7 

4 
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4 

21 
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7 

28 

r J 52 M/N 8.8 

58 M/N 8.7 

75 M/N 8.7 

{n 

38 M/N 8.4 

58 S/N 8.4 

SP-SN 
Poorly graded sand (SP). Mostly fine gained sand with about 5X nedkin 
to coarse grained sand, trace of shel gragnents. Black (I0YR2/1). Lake 
sednents - beach deposits. Phenolk; odor. 

Sity sand (SM). Mostly very fine to fine gained sand with about 15X fines 
as silt, trace nedkin sand and trace debris as wood (drift wood?). Black 
I10YR2/I). Lake sediients - beach deposits. 

SM 

Poorly graded sand with silt (SP-SM). Mostly very fine to fine gained 
sand with about 5 to lOX fines as silt, about 5X fine to coarse gained 
gavel, and trace shell fragnents. Black (I0YR2/I). Lake sedinents -
beach deposits. 

-25 

SP-SW 

4 Gravel content increased to about 30X fron 28.2 to 29 ft bgs. 

ML 
mtuu 

Sit (ML). Soft silt exhibiting low toughness and high diatancy with about 
30X fine grained sanl and about 10X subrounded gravel. Black (10YR2/t). 
Lake sedinents - beach depostits. 

-30 

CL Lean clay (CL). Hard lean clay exhbiting nedkin plasticity, nedkin 
toughness, and slow diatancy with about 10X fine to coarse gavel and r -
sanl Gray (I0YR5/1). Til. \ 

End of boring at 29.5 ft bgs. Split spoon driven to 31.5 ft bgs. 

35-

Si 

Ol 

i 

The borehole was drilled with a 411' (LD.) hollow sten auger nounted to an 
ORV Mobil B-57 drill rig producing a 8K' (Oi).) borehole. Calfornia 
sanplers (3' dianeter spit spoon sanplers with a 6' brass liner retained in 
the botton of the sanpler) were driven with a 300 b hanner operated 
nechanically by a winch ine nounted on the dril rig. Sanples were logged 
by a Barr Engineering Conpany (Barr-612/832-2600) geologist and the 
borehole was diled by MTD Environnental Driling (MTD-715/359-7090). 

-35 

40- - 4L 

COMMENTS: SAMPLE METHOD: G=grab; SSB= split barrel with brass liner; SS= spit spoon (no liner); TW= thin wdl; HP= 
hydropunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= trace; M= moderate; H= heavy. MOISTURE: D= dry; M= moist; W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= As/Cd/Pb/Se/Hg/toL Cyanide/BETX/ PAH/Phenols. 
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PROJECT: WCP RI/FS Phase 2 
DATE STARTED: 8/30/93 
DATE COMPLETED: 8/31/93 
FIELD INSPECTOR: K. French/K. Laufenberg 
CREW CHIEF: B. Loveland (WTD) 

BORING LOG 
BORING NUMBER: PW-1 

(Barr) 
RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 586.4 ft MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 01 = • 
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5-
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19 

12 
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100 

56 

62 

100 

21 

21 

25 

27 

9 

9 

15 

24 

10 

15 

40 

10 

21 

32 

39 

9 

22 

28 

34 

20-

1.0 

0.6 

N/N 

N/N 

8.3 

8.9 

2.2 N/N 9.4 

• '•. 

• •. 

» '•. 

• •. 

• •. 

4.5 L/N 11.0 

9.0 L/T 9.4 

L/N 7.9 

CD 
t n 
t n 

180 L/N 7.8 o 
ee 
ID 

106 L/N 7.9 

Sity sand (SM). Fine grained sand, sitt, trace of gravel. Gravel fraction 
inckided linestone fragnents, brick naterial and concrete naterial. Dark 
gayish brown (t0YR472). Fil. 

SM 

f Mater level neasured at 4.1 f t bekiw gound surface (bgs) after IS 
ninutes of recovery. 

Poorty graded sand to poorly gaded sand with silt (SP/SP-SM). Mostly 
fine subangular to subrounded san l 5X to 10X sitt. Dark gray {10YR4/I). 
Lake sedinents - beach deposits. 
4 Annonia odor observed in sanple fron 7 to 9 ft bgs. 

HO 

S P / 
jSP-SH 

H5 

SP-SN 
Poorly graded sand with sitt (SP-SM). 
Descriplion continued on Page 2. 

-20 
C O M M E N T S : SAMPLE METHOD: G=grab; SSB= split spoon with brass liner; SS= sp i t spoon (no Iher) TW= thin wail; HP= 

hydropunch water sample. ODOR: L= tow; M= modorate; S= st rong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= t race ; M= moderate; H= heavy. MOISTURE: D= dry; M= moist; W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= A s / C d / P b / S e / H g / t o L Cyanide/BETX/ PAH/Phenols. 
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PROJECT: WCP RI/FS Phase 2 
DATE STARTED: 8 /30/93 
DATE COMPLETED: 8/31/93 
FIELD INSPECTOR: K. French/K. Laufenberg (Barr) 
CREW CHIEF: B. Loveland (WTD) 

BORING LOG 
BORING NUMBER: PW-1 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 586.4 f t MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 0) ' 
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25 -

3 0 -

21 

36 

42 

24 

26 

34 

42 

25 

36 

0 

15 

15 

19 

20 

40 

63 

79 

76 M/T 8.3 

o 

80 M/T 8.9 

40 M/T 9.1 

130 

o 

15 

S/T 

M/T 

N/N 

8.4 

a. 

O 
cc 
(S 

8.0 
D/M 

SP-SN 

Poorly graded sand with silt (SP-SM). About 90X fine subangular to 
subrounded sanl 10X sit. Dark gray (I0YR4/1) with Mack (10YR2/1). nore 
silty zones in sanple. Observed a noderate phenoic odor. Lake sedinents 
- beach deposit. 

Sity sand (SM). About 85X fine subrounded sanl I5X sitt. Black 
(I0YR2/1). 

SM 

Poorly graded sand with silt (SP-SM). About 90X fine subrounded sanl 
10X silt. Black (I0YR2/I). 

-25 

SP-SI^ 

Encountered rig chatter at 29.5 ft bgs indicating possible presence of 
gavel. 

<: CL/ML 

rV 

GP 

CL 

Sity clay (a/ML). About SOX to 60X clay, 40X to SOX sit, trace sanl 
T Sity clay exhibited low to nediun plastcity. Gray (I0YR5/I). TIL -30 

Poorty graded gravel (GP). Mostly fine to coarse subrounded gavel and 
cobble fragnents. Lithology consisted of weathered granite gavel and 
cobbles. TIL ] 
4 Note: Moderate odor and trace sheen observed in gravel unit above. No 
odor and no sheen observed in clay unit below. 

Lean clay with sand (CL). About 80X clay, tOX coarse subangular sand, SX 
nedkin subangular sanl 5X fine subangular gravel. Clay exhibited slow 
dilatancy and nedkin plasticity. Hard. Grayish brown (IOYRS/2). TiiL 

35 -

I 

End of boring at 29.5 ft bgs. Split spoon driven to 3L5 ft bgs. 

The borehole was drilled with a 4K' (ID.) holow sten auger nounted on a 
D50 Diedrk:h track nounted dril rig. California sanplers (3' dianter split 
poon sanplers with a 6' brass liner retained in the botton of the sanpler) 
were driven with a 300 b hanner operated nechanicaly by a winch line 
nounted on the drill rig. Sanples were logged by a Barr Engineering 
Conpany (Barr-612/832-2600) geolodst and the borehole was driled by 
MTD Environnental Driling (MTD-715/359-7090). This borehole was 
conpleted as a pilot boring for Punpkig Mel PM-L See Monitoring Mell Log 
PM-1 for details on punping well constructkin. 

-35 

40-

COMMENTS: SAMPLE METHOD: G=grab; SSB= split spoon with brass liner; SS= spit spoon (no liner) TW= thin wall; HP= 
hydropunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= trace; M= moderate; H= heavy. MOISTURE: 0= dry; M= moist; W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= As/Cd/Pb/Se/Hg/ to t Cyanide/BETX/ PAH/Phenols. 
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PROJECT: WCP RI/FS Phase 2 
DATE STARTED: 8/30/93 
DATE COMPLETED: 8/30/93 
FIELD INSPECTOR: J. Fox (Barr) 
CREW CHIEF: M.Mueller (WTD) 

BORING LOG 
BORING NUMBER: SB-07D 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 585.0 f t MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 01 ' 
o 

5 -

10-

15-

i 
20-

N/N 

N/N 

8.7 

8.2 

Q. 
D 
O 
cc 
to 

o 

2.0 M/M 7.9 

5.0 N/N 8.0 

in 
a. 
o 
cc 
to 

40 N/N 8.2 

o 

20 M/N 8.7 

95 L/T 8.9 

70 L/N 8.3 
a. 
O 
cc 
to 

Mixed filL About SOX furnace slag naterial, 40X coal fines, lOX sand. Sand 
fractkin is fine to coarse ga ine l gavel fraction is nediun grakiel Biack 
(10YR2/1). 

SM 

4 Moderate coal tar odor and noderate sheen in sanple at 5.3 to S.S ft 
below gound surface (bgs). 

Poorty graded sand to poorly gaded sand with silt (SP/SP-SM). Mostly 
fine grained sand with about 5 to tOX silL Black (I0YR2/1). Lake 
sedinents - beach deposits. 

4Fine to nedkin gained sand, silt and approxinately IX coarse, subrounded 
linestone gavel bekiw a2 ft bgs. Black (I0YR2/I). 

HO 

SP/ 
ISP-SH 

H5 

-20 

COMMENTS: SAMPLE METHOD: G=grab; SSB= split spoon with brass liner; SS= spit spoon (no liner); TW= thin walL ODOR: L= 
low; M= modorate; S= strong VS= very strong P= petroleum; D= diesel. SHEEN: N= none; T= trace; M= 
moderate; H= heavy. MOISTURE: D= dry; M= moist; W= wet ANALYTICAL SAMPLE TYPES: GROUP 5= 
As/Cd/Pb/Se/Hg/tot . Cyanide/BETX/ PAH/Phenols. 
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PROJECT: WCP RI/FS Phase 2 
DATE STARTED: 8/30/93 
DATE COMPLETED: 8/30/93 
FIELD INSPECTOR: J. Fox (Barr) 
CREW CHIEF: M.Mueller (WTD) 

BORING LOG 
BORING NUMBER: SB-07D 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 585.0 f t MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 0) • 
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25 -

3 0 -

m 
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240 N/N 8.5 

125 L/T 8.4 

200 M/N 8.4 

a. =) 
O 
QC 

to 

250 S/N 8.3 

70 S/N 8.3 
a. 
=) 
o 
cc 
to 

Poorly graded sand to poorly gaded sand with silt (SP/SP-SN). Mostly 
fine ganed sand with about 5 to 10X silt Very dark gay (5YR3/1). lake 
sedinents - beach deposits. 

SP/ 
ISP-SH 

-25 

4 Strong phenol odor bekiw 27 ft bgs. 

-30 

\<7 CL 
Sity lean clay (CL). Mostly siK and clay, 5X fine to coarse sand, 2X 
gavel. Top 0.3 ft of sanple is stained dark gray (10YR3/1), rest of sanple 
IS gray (I0YR5/I). One subhorizontal thn (2 nn aperture) kiint at 31 ft bgs 

1 with black staiiing. Til. 

End of boring at 29.5 ft bgs. Split spoon driven to 31.5 ft bgs. 
I ' 

35 -

00 

O 

I 

The borehole was drilled with a W (ID.) holow sten auger nounted on an 
ORV Mobil B-57 ATV drill rig producing a lOX' (O.DJ borehole. California 
sanplers (3' dianeter split spoon sanplers with a 6' brass liner retained 
in the botton of the sanpler) were driven with a 300 b hanner operated 
nechanically by a winch Ine nonted on the dril rig. Sanples were logged 
by a Barr Engineering Conpany (Barr- 612/832-2600) geokigist and the 
borehole was driled by HTD Environnental Driling (MTD - 715/359-7090). 
This borehole was conpleted as a nonitoring wei. See the Nonitoring Mell 
Log MH-07D for detais on nonitoring well construction. 

-35 

40- -4L 

COMMENTS: SAMPLE METHOD: G=grab; SSB= split spoon with brass liner; SS= spit spoon (no liier); TW= thin walL ODOR: L= 
low; M= modorate; S= strong VS= very strong P= petroleum; D= diesel. SHEEN: N= none; T= trace; M= 
moderate; H= heavy. MOISTURE: D= dry; M= moist: W= wet ANALYTICAL SAMPLE TYPES: GROUP 5= 
As/Cd/Pb/Se/Hg/tot . Cyanide/BETX/ PAH/Phenols. 
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PROJECT: WCP RI/FS PHASE 2 
DATE STARTED: 8/26/93 
DATE COMPLETED: 8/27/93 
FIELD INSPECTOR: J. de Beer (BARR) 
CREW CHIEF: M. Meuller (WTD) 

BORING LOG 
BORING NUMBER: SB-08D 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 586.4 ft MSL 
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N/N 

N/N 
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8.5 

D/M 

N/N 8.4 

1.5 N/N 8.4 
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N/N 

N/N 8.3 

N/N 9.0 
z> 
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a: 
to 

58 N/N 8.9 

SM 

SP 

CL 

Sity sand (SM). Grass and roots to 0.4 f t below ground surface. About 
65X fine sanl trace nediun and trace coarse sand with about SX organcs 
(roots) and 30X fines as silt. Subrounded gains. Oive brown to ight oive 
brown (2.5Y5/4 - 2.5Y4/4). F i l - top soiL 

Poorty graded sand (SP). About 90X fine sanl subangular to subrounded 
gains, with about 10X organk;s (roots). Dark brown (I0YR3/3). Root zone 
- f i l . 

Lean clay with sand (a) . About 85X fines showing nediun plactity, skiw 
dilatancy, and nediun toughness with about KX fine to nediun sand, trace 
coarse sanl subangular to subrounded sand gahs. Dark brown 
(I0YR3/3). Fil. 

Poorly gaded sand (SP). Doninantly fkie sand with about 5X nedkin and 
trace coarse gained sand, subangular to subrounded gains conposed 
nostly of (juartz, iron stained quartz, and chert with ninor gay to black 
colored gains, probably llnestone/dokinlte and angular, white colored shell 
fragnents. Massive, no bedding or laninations. Grayish brown (IOYRS/2). 

HO 

SP 

4 Color change to dark gayish brown (I0YR4/2) at 12 ft below ground 
surface (bgs). Percentage of coarse gained sand generally ncreases 
with depth and occurs in varying anounts up to 5X. Trace anounts of fine 
gained, subangular to subrounded inestone/dokinite gavel occurs 
variably with depth. Sit content varies upto about SX. 

H5 

-20 

COMMENTS: SAMPLE METHOD: G=grab; SSB= split spoon with brass liner; SS= spit spoon (no liner) TW= thin wall; HP= 
hydropunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= trace; M= moderate; H= heavy. MOISTURE: D= dry; M= moist W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= As/Cd/Pb/Se/Hg/ to t Cyanide/BETX/ PAH/Phenols. 
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PROJECT: WCP RI/FS PHASE 2 
DATE STARTED: 8/26/93 
DATE COMPLETED: 8/27/93 
FIELD INSPECTOR: J. de Beer (BARR) 
CREW CHIEF: M. Meuller (WTD) 

BORING LOG 

BORING NUMBER: SB-08D 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 586.4 f t MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 01 ' 
o 

4 Poorly gaded sand (SP). Fine to very fine grained sand with trace 
anounts of coarse sand and fine gaveL Trace fines as silt and clay. 
Subangular to subrounded grains, nostly nassive with few thick laninatkms 
(Icn) of sonewhat nore clayey, brown colored fine s a n l 
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700 N/N 8.7 

1440 N/N 8.5 
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1400 M/N 8.6 

1000 M/N 8.5 
a. 
z> 
o 
cc 
to 

100 M/N 8.7 D/M 

SP 

4 Poorly graded sand (SP). Fine sand with trace nediun and coarse sand, 
about SX fine gaveL Split spoon passed throuah a inestone cobble at 
25.5 f t bgs. Dvk gray to very dark gray (t0YR4/1 - 10YR3/I). Moderate 
phenoic odor with sligit coal tar odor. 

Black discoloratkin of sols starts at 26 ft bgs. Very dark g a y to black 
(10YR3/1 - 10YR2/1). 

-25 

4 Rough driling fron 29.5 to 30 ft bgs. Thin fine to coarse gravel layer 
consisting nostly of black stained inestone/ dokinite. 

^ 

D 
CL 

Lean clay with s a n l About 5 to lOX fkie to nedwn sand with about 5 to 
lOX coarse sand and trace anounts of fine gravel in a natrix of hard lean 
clay exibiting skiw dilatancy, very high dry strength, nediun plastcity, and 
low toughness. Clasts are angular to subangular and consist nostly of 
chert and inestone. Black discokiration diffused into the clay fron the 
above sand layer about 0.2 ft. A 0.2 ft thck layer of fine to coarse 
gavel Is present innediatly above the clay layer. Til. 

-30 

End of boring at 30 ft bgs. Split spoon driven to 3L5 ft bgs. 
I 

35 -

I 

The borehole was drilled with a 6K' (Ii).) holow sten auger nounted on an 
ORV Mobil 6-57 ATV drill rig producing a lOM' (O.DJ borehole. California 
sanplers (3' dianeter split spoon sanplers with a 6' brass liner retained 
in the botton of the sanpler) were driven with a 300 t i hanner operated 
nechanically by a winch ine nonted on the dril rig. Sanples were logged 
by a Barr Engineering Conpany (Barr- 612/832-2600) geokigist and the 
borehole was driled by MTD Environnental Driling (MTD - 7IS/359-7090). 
This borehole was conpleted as a nonitoring wei. See the Monitoring Mell 
Log MH-08D for detais on nonitoring wei construction. 

-35 

40-

C O M M E N T S : SAMPLE METHOD: G=grab; SSB= split spoon with brass liner; SS= sp i t spoon (no Iher) TW= thin wall; HP= 
hydropunch water sample. ODOR: L= tow; M= modorate; S= st rong; VS= very s t rong; P= petroleum; D= dieseL 
SHEEN: N= none; T = t race ; M= moderate; H= heavy. MOISTURE: D= dry; M= moist W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= A s / C d / P b / S e / H g / t o t Cyan ide /BETX/ PAH/Phenols. 
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PROJECT: WCP RI/FS-Phase 2 
DATE STARTED: 8 / 2 5 / 9 X 
DATE COMPLETED: 8 / 2 6 / 9 3 \ 
FIELD INSPECTOR: K. French (batr) 
CREW CHIEF: B. Loveland (WTD) ^ 

BORING LOG 
BORING NUMBER: SB-09D 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 585.7 ft MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 
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23 N/N 4.2 o 
CC 
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26 N/N e.i 

41 L/N 6.3 

33 L/N 6.5 

34 L/N 6.7 

cvj 

50 L/N 6.5 

SM Sity und (SM). Top 0.1 ft is crashed linestone gaveL About 60X fine 
sanl 20X coarse angular sanl 20X silt, trace coarse gavel with organic 
natter and txick fragnents. Black (I0YR2/1). FilL 

0.4-ft thick layer of coal fines with pressed wool Black (7.5YR2/0). FH. f 
SM 

Sity sand (SM). About TOX to BOX f'me to nediun sized sand with debris 
consisting of brick and slag naterial, lOX coarse angular sand, lOX to 20X 
silt. Black (7.5YR2/0). Fil. 

I Mater level neasured at 3.5 ft below ground surface (bgs) after 15 
ninutes of recovery with 4.5 ft of auger. 

ML 
SP-SW 

,_ Sit (ML). About SOX SiK, 20X clay, nixed with coal fhes. Light gray 
-| (5Y7/1). Fil. 

SP-S*' 

Poorty graded sand with siK (SP-SM). About 90X fine sanl 10X sit, trace 
linestone cobbles. Sand fractkin inckided 85X tiuartz and 15X nafics. 
Sanple contained large pieces of wool Oive (5Y4/4). RIL 

Poorly graded sand wKh sIK (SP-SM). About 90X fine sanl lOX sit. 
Brown (I0YR5/3) nottled with blue geen discoloratkin. Lake 
sedinents-beach deposits. 

Poorly graded sand (SP). About 95X fine to nedun sand, SX siK. Brown 
(I0YR5/3). No visible discoloratkin. Lake sedinents-beach deposits. 

j : 

SP 

HO 

4Poor1y graded sand (SP) at 10.9 ft bgs. Greater than 95X fine, nostly 
quartz sand. Black (5Y2.5/1), questionable whether color is natural No 
visible oIL 

SP/ 
SP-Sh* 

Poorly graded sand to poorly gaded sand with sIK (SP/SP-SM). About 
90X to 95X fine to nediun sand, sone angular nediun grains, 5X to lOX 
sitt. Dark gay (5YR4/II. No visible discoloration. Lake sedinents-beach 
deposits. 

SP 
Poorty graded sand (SP). About 98X fine, nostly quartz sanl Black 
(5Y2.5/I), questionable whether color is naturaL No visible oIL Lake 
sedinents-beach deposits. 

SP/ 
SP-SN 

Poorly graded sand to poorly gaded sand with siK (SP/SP-SM). About 
90X to 95X fine to nediun sand, sone angular nediun grains, 5X to lOX 
SiK. Dark gray (5YR4/1). No visible discoloration. 

H5 

SP 

Poorly graded sand (SP). Greater than 95X fine, nostly quartz sanl less 
than 5X silt. Black (5Y2.5/1), questionable whether cokir is natural. No 
visible oil Lake sedinents-beach deposits. 

SP-SK 

Pooly graded sand with sit (SP-SM). About 90X fine to nediun sanl 
Sand fractkin consisted of 70X quartz, 30X nafics and assorted grains. 
Dark gray I5Y4/I). No visible discoloratkin. Lake sedinents-beach 
deposits. 

SP 
Poorly graded sand (SP). About 95X fine sanl 5X siK. Black (5Y2.5/I), 
questionable whether color is naturaL No oil visible. Lake 
sedinents-beach deposits. 

SP/ 
IQP GM 

Poorty graded sand to poorly gaded sand with silt (SP/SP-SM). 
-20 

COMMENTS: SAMPLE METHOD: G=grab; SSB= split spoon with brass liner; SS= spit spoon (no Iher) TW= thin wall; HP= 
hydropunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= trace; M= moderate; H= heavy. MOISTURE: D= dry; M= moist W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= As/Cd/Pb/Se/Hg/ to t Cyanide/BETX/ PAH/Phenols; GROUP 6= GROUP 5 + 
Corrosivity and Reactivity. 
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PROJECT: WCP RI/FS Phase 2 
DATE STARTED: 8/25/93 
DATE COMPLETED: 8/26/93 
FIELD INSPECTOR: K. French (Barr) 
CREW CHIEF: B. Loveland (WTD) 

BORING LOG 
BORING NUMBER: SB-09D 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 585.7 f t MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 

Poorly graded sand to poorly gaded sand with sm (SP/SP-SM). About 
90X to 95X fine sand, nostly quartz. SX to <IOX siK. Black (5Y2.S/1) wKh 
very dark gay (5Y3/t) nottlina questionable whether Mack color is 
natural. No vistle oIL Observed a phenolk: odor. Lake sedinents-beach 
deposits. 

Poorly graded sand with sitt (SP-SM). About 90X fkie sanl nostly quartz, 
lOX silt. Black (5Y2.5/I), questionable whether Mack color is natural. No 
visible oiL Observed a phenoic odor. Lake sedinents-beach deposits. 

' Poorly q r i r i r t t ^ (CO). About 95X fine »3nti. _<5X siH. Black 
{2.5Y2.S/0), questionable whether cokir is natural. No visa:te o i . Observed 
a phenolic odor. Lake sedinents-beach deposits. 

Poorly gaded sand with sIK (SP-SM). About 90X the sanl tOX sit. Black 
(2.5Y2.5/0). No visble oiL Observed a phenoic odor. Lake 
sedinents-beach deposits. 

Poorty graded gravel with sand (GP). Mostly 2 to 3 inch dianeter angular 
L gavel fragnents consisting of gray and buff Ikiestone wKh about 20X fine _ 

gained black sanl Black color diffused up to 0.5 inches into the \ 
liiestone gaveL Obsened a phenoic odor. Lake sedkients-beach 1 
sedinents. | 

Note: Till contact at 30.7 ft bgs. First sanple fron 29.5 to 31.5 ft bgs was 
unsuccessful. Second attenpt was not a representative sanple. Driled to 

-131.0 ft bgs to obtain sanple fron 31.0 to 33.0 ft bgs. r 
4 Observed phenolic odor fron borehole. \ 

Lean clay (CL). About 90X clay, lOX sit. Har l nediun toughness, no 
dilatancy, nediun plastk:ity. Contained ftirous fractures. Dark gray 
(IOYR4/li. Fine sand fraction increased to 30X n botton 0.6 ft of 
sanple. No visiUe discoloratkin, oi or diffusion into fractures. Observed a 
light phenolic odor fron sanple. Til. 

End of boring at 31.5 ft bgs. Spitt spoon driven to 33.0 ft bgs. 

The borehole was drilled with a 6K' (ID.) holow sten auger nounted to a 
0iedrk;h D50 dril rig, produckig a lOX' (OH.) borehole. Calfornia sanplers 
(3' dianeter split spoon sanplers with a 6' brass liner retained In the 

botton of the sanpler) were driven with a 3001> hanner operated 
nechanically by a winch ine nounted on the dril rig. Sanples were logged 
by a Barr Engkieering Conpany (Barr-6t2/832-2e00) geologist and the 
borehole was driled by MTD Environnental Driling (MTD-7t5/359-7090). 
This borehole was conpleted as a nonltorkig wei. See the Monitoring Men 
Log MM-090 for details on nonitoring wei construction. 

a 

- 2 5 

—30 

-35 

UL 
COMMENTS: SAMPLE METHOD: G=grab: SSB= split spoon with brass linen SS= spit spoon (no Iher) TW= thin wall; HP= 

hydropunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= trace; M= moderate; H= heavy. MOISTURE: D= dry; M= moist W= wet ANALYTICAL 
SAMPLE TYPES: GROUP 5= As/Cd/Pb/Se/Hg/tot Cyanide/BETX/ PAH/Phenols; GROUP 6= GROUP 5 + 
Corrosivity and Reactivity. 
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PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 8/25/93 
DATE COMPLETED: 8/25/93 • 
FIELD INSPECTOR: J. de Beer (Barr) 
CREW CHIEF: M.Mueller (WTD) 

BORING LOG 
BORING NUMBER: SB-10D 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 585.6 f t MSL 
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DESCRIPTION OF MATERIALS AND REMARKS < ^ i 
0) • 
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N/N 8.2 

N/N 8.4 

25 N/N 8.6 

45 L/N 8.8 
a. 
o 
cc 
o 

32 L/N 8.3 

QL/Otj -I Organic soi (OL/OH). Grass and roots wtth fine sand and coal fines. F i -
root zone. 

SP 

SW 

SP 

,_ 4Poorty gaded sand (SP) consisting of fkie sand sized coal (coal fines), ^ A . 
1 Biack. FiL \ 

Poorty graded sand (SP). Mostly very fine to fine sand with about K) X 
nedkin gained sand and trace coarse sand. Subangular to subrounded 
gans. Grayish brown (2.5Y5/2). FU. 

Mell gaded sand (SM) consisting of fine gavel to siK sized coal fine sand 
I fine to nedkin sand with about IPX organfcs as roots. Fii. 

I" 
Poorty graded sand (SP). Doninantly very fine to fine grained sand with 
about 5 to lOX nediun gained sanl trace coarse gained sand and trace 
fines as siK. Mostly subangular to subrounded quarlz with lesser 
linestone/dolonite, chert and about 10X angular whKe shel fragnents. 
Grayish brown to dark gayish brown (I0YR5/2 - 10YR4/2). l A e 
sedinents - beach depositi 
I Mater level neasured at 3.5 ft below ground surface (bgs) after one 
hour recovery with the augers at 27 ft bgs. 

HO 

4 Color change to dark gay (»YR4/I) at tL5 bgs. 

H5 

4 Percentages of coarse and nedkin sand increase to SX and I5X 
respectively at 17 to 19 ft bgs. 

-20 

COMMENTS: SAMPLE METHOD: G=grab; SSB= split barrel with brass liner, SS= spit spoon (no liner); TW= thin wall; HP= 
hydropunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none: T= trace; M= moderate; H= heavy. MOISTURE: D= dry; M= moist W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= As/Cd/Pb/Se/Hg/ tot Cyanide/BETX/ PAH/Phenols. 
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PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 8/25/93 
DATE COMPLETED: 8/25/93 
FIELD INSPECTOR: J. de Beer (Barr) 
CREW CHIEF: M.Mueller (WTD) 

BORING LOG 
BORING NUMBER: SB-IOD 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 585.6 f t MSL 
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DESCRIPTION OF MATERIALS AND REMARKS a . Q. 
0) ^ 
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8.5 

8.9 
D/M 

SP 

Poorly graded sand (SP). Doninantly very fine to fine grahed sand with 
about 5 to 10X nediun gained san l trace coarse grained sand and trace 
fines as siK. Mostly subangular to subrounded quartz with lesser 
linestone/dolonite, chert and about 10X angular whKe shel fragnents. 
Dark gray (tOYR4/l). Lake sedinents - beach deposits. The spit spoon 
fron 19.5 to 21.5 ft bgs had about 15X fine to coares sand sized coke 
fragnents nixed in with the poorly graded sand. 
4 Color change to very dark gay (I0YR3/1) associated wKh sight phenolk; 
and coal tar odor at 22 ft bgs. 

4 Color change to Mack (I0YR2/I) associated with a noderate coal tar 
and phenoic odor at 24.5 ft bgs. 

-25 

4 Drill rig chattered during driling to 27 ft bgs. Possbly gravel. 
Percentage of nedun ganed sand increased to 25X fron 27 to 29 ft 
bgs. Dril rig stalled whie driling to 29 ft bgs. 

CL 
Sandy lean clay (CL). Hard lean clay exhbiting noderate plasticity, 
nedkin toughness, skiw dilatancy and high dry strength with about 30X fine 
to coarse grained san l Dark gray to gay (IOYR4/i - I0YR5/I). Til. 

-30 

End of boring at 31 ft bgs. 

35 -

Ŝ i 

C5 

I 

The borehole was drilled with a 6H' {10.) holow sten auger nounted on an 
ORV MoMI G-57 ATV drill rig produckig a lOX' (OD.) borehole. Calfornia 
sanplers (3' dianeter split spoon sanplers wKh a 6' brass liner retakied 
in the botton of the sanpler) were driven with a 3001> hanner operated 
nechanically by a winch ine nonted on the dril rig. Sanples were logged 
by a Barr Engineerkig Conpany (Barr- 612/832-2600) geokigist and the 
borehole was driled by MTD Environnental Driling (MTD - 715/359-7090). 
This borehole was conpleted as a nonitorkig wei. See the Monitoring Mell 
Log MM-no for detais on nonitoring well construction. 

-35 

40- -4L 

C O M M E N T S : SAMPLE METHOD: G=grab: SSB= split barrel with brass linen SS= sp i t spoon (no Iherh TW= thin wall; HP= 
hydropunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= t race ; M= moderate; H= heavy. MOISTURE: D= dry; M= moist W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= A s / C d / P b / S e / H g / t o t Cyanide/BETX/ PAH/Phenols. 
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PROJECT: WCP RI/FS Phase 2 
DATE STARTED: 9/1/93 
DATE COMPLETED: 9/1/93 
FIELD INSPECTOR: J. Fox (Barr) 
CREW CHIEF: M.Mueller (WTD) 

BORING LOG 
BORING NUMBER: SB-11D 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 585.0 f t MSL 
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DESCRIPTION OF MATERIALS AND REMARKS c^\ 
01 ' 
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5 -

10-

15-

j \ i 
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20-

«s 
1.0 N/N 

N/N 

7.4 

7.7 

10 N/N 7.7 

36 N/N 8.3 

rJ 

30 N/N 8.2 

35 N/N 7.4 

30 N/N 8.2 

15 N/N 8.B 

GP , - I Cnished rock fill (GP). Fil 

SM 

Sity sand with gravel (SM). Sity fine to nediun gained sand wKh gaveL 
Sanple contains a piece of woo l Very dark g a y (I0YR3/1). FiL 

Poorly gaded sand (SP). Mostly fine gained s a n l Sanple contains a 
0.05 ft thick sean of poorly gaded nedkin gravel (GP) at 3.8 ft below 
gound surface (bgs). Pale Mown (10YR6/3I. Lake sedinents - beach 
depostts. 
I Mater level neasured at 3.0 ft bgs through 6.5 ft of auger. 

Poorly graded sand (SP). Fine to netfun gained sand with about lOX fine 
to nediun grained, rounded gravel. Gravel fraction includes linestone and 
nafic and lelsic grains. Pale Mown (I0YR6/3). Grades to fkie to nedkin 
gained san l trace coarse s a n l about 4X gaveL Light brownish gray 
T1OYR8/2) bekiw 5 ft bgs. 

SP 

4 Sand is slightly nottled very dark g a y (10YR3/I) below 10 ft bgs.. _ j Q 

Poorty graded sand to poorly graded sand with sitt (SP/SP-SM). Fkie to 
nedkin gakied sand with about 5 to 10X s i t Light Mownish g a y 
(10YR6^) to gayish Mown (10YR5/2) bekiw 18.0 ft bgs. Lake sednents • 

beach deposits. 

H5 

S P / 
B P - S h I 

SP-SN 
Poorly graded sand wKh sitt (SP-SM). 
Description continued on Page 2. 

-20 

C O M M E N T S : SAMPLE METHOD: G=grab; SSB= spfit spoon with brass liner, SS= sp i t spoon (no I re r ) TW= thin wail; HP= 
hydropunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= t race; M= moderate; H= heavy. MOISTURE: 0 = dry; M= moist W= wet. 
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PROJECT: WCP RI/FS Phase 2 
DATE STARTED: 9/1/93 
DATE COMPLETED: 9/1/93 
FIELD INSPECTOR: J. Fox (Barr) 
CREW CHIEF: M.Mueller (WTD) 

BORING LOG 
BORING NUMBER: SB-11D 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 585.0 ft MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 0> i = 
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22 

24 

<N 
9.0 N/N 8.9 

25 N/N 8.8 

8.0 N/N 8.0 

20 N/N 8.7 

Poorly graded sand wtth siK (SP-SM). Fine grahed sand with sHt Gray 
(10YR5/1). Lake sedinents - beach depostts. 

5P-SW 

-25 

\<J. 

\)-.-: 
CL 

4Poorly graded sand wtth sitt and gavel (SP-SH) below 27 ft bgs. Nostly 
, fine grahed sand, trace coarse sand, about 15X subangular gravel. 
Lean clay with sand (CL). Lean clay with, about 20X fine to nedua 
gained san l trace of subangular gaveL TIL 

Due to fornatkin blowup hto the augers, the borehole was driled to 28.5 ft 
bgs so that the nonKorhg wei could be placed at 27.73 ft bgs. 

30- -30 

35-

C3 

The borehole was drilled with a 6)1' (IJ).) holow sten auger nounted on an 
ORV Mobil B-57 ATV drill rig produckig a lOX' (O.D.) borehole. California 
sanplers (3' dianeter split spoon sanplers with a 8' brass liner retakied 
in the botton of the sanpler) were driven with a 300 b hanner operated 
nechanically by a winch ine nonted on the dril rig. Sanples were logged 
by a Barr Engineerhg Conpany (Barr- 612/832-2600) geokigist and the 
borehole was driled by MTD Environnent^ Driling (MTD - 715/359-7090). 
This borehole was conpleted as a nonitorkig wei. See the Nonitoring Mell 
Log MM-11D lor details on nonttoring wei constructkin. 

-35 

40-

C O M M E N T S : SAMPLE METHOD: G=grab; SSB= split spoon with brass liner, SS= spit spoon (no Iher) TW= thin wall; HP= 
hydropunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none: T= t race: M= moderate; H= heavy. MOISTURE: 0= dry; M= moist W= wet. 
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BORING LOG 
PROJECT: WCP RI/FS Phase 2 
DATE STARTED: 9/2/93 
DATE COMPLETED: 9/2/93 
FIELD INSPECTOR: J. Fox/K. Laufenberg (Barr) 
CREW CHIEF: M.Mueller (WTD) 

BORING NUMBER: SB-12D 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 586.2 ft MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 01 ' 
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Poorty graded sand (SP). Fhe to nedun grahed sanl Pale brown 
(I0YR6/3). Lake sednents - beach depostts. 

4 0.05 ft thck lanination of poorty graded sand (SP), consisthg of nedun 
gained sand at 5.5 ft below ground surface (bgs). 

Cokir change to gray (10YR5/1) nottled with dark gay (I0YR4/1) fron 6.7 
to 11.5 ft bgs. 

SP HO 

4 Color change to gay (I0YR5/1) below 1L5 ft bgs. 

H5 

-20 

COMMENTS: SAMPLE METHOD: G=grab; SSB= split spoon with brass linen SS= spit spoon (no Iner) TW= thin wall; HP= 
hydropunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= trace; M= moderate; H= heavy. MOISTURE: D= dry; M= moist W= wet. 
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PROJECT: WCP RI/FS Phase 2 
DATE STARTED: 9/2/93 
DATE COMPLETED: 9/2/93 
FIELD INSPECTOR: J. Fox/K. Laufenberg (Barr) 
CREW CHIEF: M.Mueller (WTD) 

BORING LOG 

BORING NUMBER: SB-12D 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 586.2 f t MSL 
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DESCRIPTION OF MATERIALS AND REMARKS a . i l . 
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N/N 8.3 

N/N 8.3 
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13 N/N 8.1 

10 N/N 8.8 

SP 
Poorly gaded sand (SP). Mostly fine gained san l Gray (10YRS/1). Lake 
sednents - beach depostts. 

Poorly graded sand to poorly gaded sand with sitt (SP/SP-SM). Mostly 
fine grahed sand with about SX s i t Gray (10YR5/1). Lake sedinents -
beacn depostts. 

-25 

SP/ 
jSP-SM 

-30 

GP 

ML/CL '1 
Poorly graded gravel (GP). Mostly coarse subangular to subrounded 
gavel, wKh sone fine subrounded san l Gravel is black (tOYR2/1), sand is 
gay (I0YR5/1). 
Clayey sit with sand (ML/a). About 60X sitt, 20X clay, 20X nedkin to 
coarse subangular sand, trace gavel. Clayey sitt sanple is h a r l Gray to p -
light gray (I0YR6/I). Til. \ 

35-

I 

End of boring at 34 ft bgs. 

The borehole was drilled with a 611' {ID.) holow sten auger nounted on an 
ORV Mobil B-57 ATV drill rig produchg a lOV (O.D.) bordiole. California 
sanplers (3' dianeter spItt spoon sanplers wtth a 6' brass liner retahed 
in the botton of the sanpler) were driven with a 300 b hanner operated 
nechanically by a winch ine nonted on the dril rig. Sanples were logged 
by a Barr Engheerhg Conpany (Barr- 612/832-2600) geokigist andlhe 
borehole was driied by MTD Environnental Driling (MTD - 715/359-7090). 
This borehole was conpleted as a nonitorhg wei. See the Monitoring Mell 
Log MM-t2D for details on nonitoring well construction. 

-35 

40-

C O M M E N T S : SAMPLE METHOD: G=grab; SSB= split spoon with brass linen SS= spi t spoon (no Ikier) TW= thin wall; HP= 
hydropunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= t race; M= moderate; H= heavy. MOISTURE: D= dry; M= moist W= wet. 
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PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 9/8/93 
DATE COMPLETED: 9/8/93 
FIELD INSPECTOR: J. de Beer (Barr) 
CREW CHIEF: M. Mueller (WTD) 

BORING LOG 

BORING NUMBER: SB-13D 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 587.1 ft MSL 
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DESCRIPTION OF MATERIALS AND REMARKS o> 1 o 
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N/N 

N/N 
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D/M 

N/N 7.5 

Ol 
tn 
tn 

N/N 7.5 

10 N/N 7.8 

N/N 8.1 

N/N 9.0 

40 N/N 9.0 

Poorly graded sand (SP). Donhantly very fine to fine grahed sand with 
trace anounts of nedun gahed san l about 5X organk;s as roots. Sand 
is nostly subangular to subrounded ()uartz with lesser linestone/dokinite 
and chert. Angular whtte shel fragnents occur upto SX. Pale brown 
(I0YR6/3). Lake sednents - beach depostts. 

4 Color Chang to brown (10YR5/3) at 2 ft bekiw gound surface (bgs). 

I Saturated sands at 3.5 ft bgs. 

4 Coarsening downward wtth nedkin grahed sand increasing to about 5X at 
5 ft bgs. Fhe laninations of nedun and coarse sand occur wtth the nostly 
nassive fhe san l 

4 Color change fron brown to grayish brown (I0YR5/3 to 10YR5/2) at 7 ft 
bgs. 

SP HO 

4 Color change to dark gay at 10.8 ft bgs and associated with a faht 
boggy odor. Possbly a stagnant water area between beach dunes. 

4 Trace anounts of fine gavel begn at 12 ft bgs. 

4 Sitt content hcreases with depth upto about 5X at 14.S ft bgs. 

H5 

-20 

COMMENTS: SAMPLE METHOD: G=grab; SSB= split ba-rel with brass liner; SS= spit spoon (no I rer) ; TW= thin wall; HP= 
hydropunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= trace; M= moderate; H= heavy. MOISTURE: D= dry; M= moist W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= As /Cd /Pb /Se /Hg / t o t Cyanide/BETX/ PAH/Phenols. 
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PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 9/8/93 
DATE COMPLETED: 9 /8 /93 
FIELD INSPECTOR: J. deBeer (Barr) 
CREW CHIEF: M. Mueller (WTD) 

BORING LOG 

BORING NUMBER: SB-13D 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 587.1 f t MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 01 • 
o 

25-
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CD tn tn 

10 N/N 9.0 

20 N/N 8.8 
a. 
o 
cc 
ID 

500 L/N 8.5 O 
oc 
ts 

275 S/N 8.3 

125 S/N 8.4 
3 
o 
<r 
ts 

225 S/N 8.2 
D/M 

Poorty graded sand (SP). Donhantly very fine to fine grahed sand with 
about 5X nedun grained san l trace coarse sand and fine gravel, and 
about 5X fines as silt Sand is nostly subangular to subrounded quartz 
with lesser linestone/dokinite and chert. Angular white shel fragnents 
occur upto 5X. Dark gray (I0YR4/1). Lake sednents - beach deposits. 
4 Color change to very dark gay (10YR3/1) at 2L5 ft bgs. 

-25 

SP 
4 Color change to black (I0YR2/1) at 27 ft bgs. 

4 Strong coal tar and phenoic odor at 30 ft bgs. -30 

v^ GP ^ Poorly graded gravel (GP). Dolonite/linestone on top of tB. 

CL 
Lean clay with gravel and sand (CL). Hard lean clay exhibtting noderate 
plastk;ity, low toughness, no diatancy and high dry strength, with about 
I5X fhe to coarse and 15X fhe to coares gaveL Dark g a y (I0YR4/1). 
Til. I" 

35 -

03 

Ol 

o i 

End of boring at 34 ft bgs. 

The borehole was drilled with a 6K' (ID.) holow sten auger nounted on an 
ORV Mobil B-57 ATV drill rig produchg a 10K' (O.D.) borehole. California 
sanplers (3' dianeter spItt spoon sanplers with a 6' brass liner retahed 
in the botton of the sanpler) were driven with a 300 b hanner operated 
nechanteally by a winch ine nonted on the dril rio. Sanples were logged 
by a Barr Engheerhg Conpany (Barr- 612/832-2600) geokigist andlhe 
borehole was driled by MTO Environnental Driling (MTD - 715/359-7090). 
This borehole was conpleted as a nonitorhg wei. See the Monitoring Mell 
Log MM-I3D for detais on nonitoring well construction. 

-35 

40- - ^ L 

C O M M E N T S : SAMPLE METHOD: G = g a b ; SSB= split barrel with brass liner; SS= sp i t spoon (no Iher); TW= thin wall; HP= 
hydropunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum: D= dieseL 
SHEEN: N= none: T= t race; M= moderate; H= heavy. MOISTURE: D= dry; M= moist W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= A s / C d / P b / S e / H g / t o t Cyanide/BETX/ PAH/Phenols. 
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BORING LOG 
PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 9/9/93 
DATE COMPLETED: 9 /9 /93 
FIELD INSPECTOR: J. de Beer / J. Fox (Barr) 
CREW CHIEF: M. Mueller (WTD) 

BORING NUMBER: SB-14D 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 584.3 f t MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 

Poorty graded sand (SP). Mostly very fine to fine sand with about 5 to 10X 
nedkin gahed san l trace anounts of coarse sand and fine gave l trace 
fines as sitt, and about 5X organics as roots. Mostly subandar to 
subrounded quartz with lesser inestone/dolontte, chert, and about 5X 
white anoular shel fragnents. Root zone to L5 ft below gound surface 
(bgs). Brown (I0YR5/3). Lake sednents - beach depostts. 

1 Mater level neasured at L7 ft bgs. 

Cokir change to grayish brown (I0YR5/2) at 2 ft bgs associated with a tow 
coal tar and phenoic odor. 

4 Color change to dark gayish brown (»YR4/2) at 4.5 ft bgs. 

4 Color change to dark gay at 8 ft bgs. Sitt content hcreases to about 
5X and varies with depth. 

4 Spit spoon passed through a dolontte cobble at 15.5 ft bgs. 

Sir 
01 =^ 

o 

-5 

HO 

H5 

o n 
d U - '-'^ \ 

COMMENTS: SAMPLE METHOD: G=grab; SSB= split barrel with brass linen SS= spit spoon (no linerk TW= thin wall; HP= 
hydropunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= trace; M= moderate; H= heavy. MOISTURE: 0= dry; M= moist W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= As/Cd/Pb/Se/Hg/tot Cyanide/BETX/ PAH/Phenols. 
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PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 9/9/93 
DATE COMPLETED: 9/9/93 
FIELD INSPECTOR: J. de Beer / J. Fox (Barr) 
CREW CHIEF: M.Mueller (WTD) 

BORING LOG 
BORING NUMBER: SB-14D 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 584.3 f t MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 01 ' 
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no L/N 8.4 
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10 L/N 8.4 

100 L/N 8.6 
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100 L/N 8.2 

75 L/N 8.5 
a. 
o 
cc 
CO 

Poorly graded sand (SP). Donhantly very fine to fine sand with about 5X 
nedkin gahed sanl and trace to about SX fhes as s i t Mostly subanglar 
to subrounded quartz wtth lesser linestone/dokinite, chert, and about SX 
white angular shel fragnents. Dark gray to dark gayish brown (I0YR4/I -
I0YR4/2I. Lake sednents - beach deposits. 

4 Color change to gay (10YR5/1) at 24.5 ft bgs. 

SP -25 

-30 
r j - ^ V GP y - | Poorly graded gravel (GP). Coarse Inestone gravel on top of the t i l . GP 

CL 
. . ^ 

Sandy lean clay wtth gavel (CL). Lean clay exhbtting nedkin plasticity, 
nedkin toughness, no diatancy, and high dry strength with about 30X fine 
to coarse sand and about 15X fine to coarse graveL Angular to 
subrounded sand and gaveL Dark gray (10YR4/1). TilL 

End of boring at 31.5 ft bgs. 
i: 

35-

03 

I 

The borehole was drilled with a 6K' (IJ).) holow sten auger nounted on an 
ORV Mobil B-57 ATV drill rig produchg a lOX' (O.D.) borehole. California 
sanplers (3' dianeter splitspoon sanplers with a 6' brass liner retahed 
in the botton of the sanpler) were driven with a 300 b hanner operated 
nechanically by a winch ine nonted on the t^ii rig. Sanples were logged 
by a Barr Engheerhg Conpany (Barr- 612/832-2600) geokigist and the 
borehole was driled by MTD Environnental Driling (MTO - 715/359-7090). 
This borehole was conpleted as a nonitorhg wei. See the Monitoring Mell 
Log MM-140 for details on nonitorhg wei construction. 

-35 

40- m 
COMMENTS: SAMPLE METHOD: G=grab; SSB= split barrel with brass linen SS= spit spoon (no Ikier); TW= thin wall; HP= 

hydropunch water sample. ODOR: L= tow; M= modorate: S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= trace: M= moderate; H= heavy. MOISTURE: D= dry; M= moist W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= As/Cd/Pb/Se/Hg/ to t Cyanide/BETX/ PAH/Phenols. 
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PROJECT: WCP RI/FS Phase 2 
DATE STARTED: 8/31/93 
DATE COMPLETED: 8/31/93 
FIELD INSPECTOR: J. Fox (Barr) 
CREW CHIEF: M.Mueller (WTD) 

BORING LOG 
BORING NUMBER: SB-15D 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 585.5 f t MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 01 ! 
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OL Organic soi (OL). Black (10YR2/I), noist organk; rich soi. FH. 

SP-SW Poorty graded sand wtth sitt (SP-SM). Fine to nedkin gahed sand with 
1 about IPX sit. Brown (10YR5/3). RL 

CL 
Lean clay (CL). Lean clay with trace anounts of sand and graveL Brown 
(10YR5/3). FiL 

Poorly graded sand (SP). Fhe to nedun grahed sand. Brown (10YR5/3). 
Top 0.2 ft of sanple dscolored black. Lake sediients - beach deposits. 

I Mater level neasured at 5.6 ft below ground surface (bgs) with augers at 
17 ft bgs. 

SP 

HO 

Poorty graded sand to poorly gaded sand with sitt (SP/SP-SM). Fhe 
gained sand wtth about 5X sitt. Dark grayish brown (I0YR4/2). Lake 
sednents - beach depostts. 

SP/ 
SP-SN 

Poorly graded sand (SP). Fhe grained sand. Grayish brown (I0YR5/2). 
Possible skiugh in auger. 

SP 
H5 

Poorly graded sand to poorly gaded sand with sitt (SP/SP-SM). Mostly 
fine grahed sand with about 5 to tOX silt Gray (10YR5/1). 

SP/ 
ISP-SM 

-20 

COMMENTS: SAMPLE METHOD: G=grab: SSB= split spoon with brass liner; SS= spit spoon (no Iher) TW= thin wall; HP= 
hydropunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= trace; M= moderate; H= heavy. MOISTURE: D= dry. M= moist W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= As/Cd/Pb/Se/Hg/ tot Cyanide/BETX/ PAH/Phenols. 
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PROJECT: WCP RI/FS Phase 2 
DATE STARTED: 8/31/93 
DATE COMPLETED: 8/31/93 
FIELD INSPECTOR: J. Fox (Barr) 
CREW CHIEF: M.Mueller (WTD) 

BORING LOG 
BORING NUMBER: SB-15D 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 585.5 ft MSL 
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DESCRIPTION OF MATERIALS AND REMARKS <^ I 
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30 N/N 8.1 

C J 

Poorly graded sand to poorly gaded sand with sitt (SP/SP-SM). Fhe 
gained sand wtth about 5X sitt. Gray (tOYRS/l). Lake sednents - beach 
depostts. 

SP/ 
SP-SN 

Poorty graded sand (SP). Fhe gained sand with a trace coarse grained 
sanl Dark gay (10YR4/I). 

-25 

SP 

S V ^ CL 

4Poorly graded sand wtth gavel (SP). Mostly sanl about 5X to tOX fhe 
subangular gravel. Gravel fraction conposed of linstone. Dark gay 

TJ1OYR4/0. 

Lean clay with sand (CL). Mostly lean clay with about to WX fhe to 
I nedkin gahed sanl and a trace of fine gaveL Til. 

30-

Due to fornatkin blowup hto the augers, the borehole was driled to 29.5 ft 
bgs so that the nonttorhg wei could be placed at 29.16 ft bgs. Sanples 
were not taken fron 29 to 29.5 ft bgs. -30 

35-

Si 

o 

i 

The borehole was drilled with a 6K' (ID.) holow sten auger nounted on an 
ORV Mobil B-57 ATV drill rig produchg a 10X' (O.D.) borehole. CalKornia 
sanplers (3* dianeter split spoon sanplers wtth a 6' brass liner retahed 
in the botton of the sanpler) were driven with a 300 b hanner operated 
nechanically by a winch ine nonted on the dril rig. Sanples were logged 
by a Barr Engheerhg Conpany (Barr- 612/832-2600) geokigist antlThe 
borehole was driled by MTD Environnental Driling (MTO - 715/359-7090). 
This borehole was conpleted as a nonitorhg wei. See the Monitoring Mell 
Log MM-I5D for details on nonttorhg wei constractkin. 

-35 

40- # 
COMMENTS: SAMPLE METHOD: G=grab; SSB= split spoon with brass liner; SS= spit spoon (no Iher) TW= thin wall; HP= 

hydropunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= trace; M= moderate; H= heavy. MOISTURE: D= dry; M= moist W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= As/Cd/Pb/Se/Hg/ to t Cyanide/BETX/ PAH/Phenols. 
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BORING LOG 
PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 9/29/93 
DATE COMPLETED: 9/29/93 
FIELD INSPECTOR: K. Laufenberg/S. Botts (Barr) 
CREW CHIEF: B. Loveland (WTD) 

BORING NUMBER: SB-16 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 586.04 f t MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 
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SM 1 
Sity sand (SM). About 70X fhe subrounded quartz sanl 20X sitt and 
Clay, 10X rounded gavel. Sanple contained roots and gass fibers. Black 
(I0YR2/I). FiL 

Sity sand (SM). About 80X fhe subrounded quartz s a i l 15X sit, 5X fine 
to coarse rounded gaveL Dark yelowish brown (10YR4/6). Sanple 
contahed roots. FiL 

SP-SK* 

Poorly graded sand wtth sitt (SP-SM). About 70X fine, 15X sitt, subrounded 
quartz sanl 10X fhe angular linestone sanl 5X fine to coarse angular 
linestone gaveL Dark gay (I0YR4/I). FUL 

4Sanple contahed pockets of coarse sand-sized Mack and siver-netalk;. 
naterial, wool and gass fbers at 4.5 to 6.5 feet below ground surface 
(bgs). 

Poorly graded sand with sitt (SP-SM). About 65X fine subrounded quartz 
sanl ISX fine subangular liiestone sand, lOX to I5X silt, 5X nediun to 
coarse Ikiestone sanl Very dark gay (I0YR3/1). Lake sednents-beach 
sednents. 

HO 
4Recovery h brass liner only fron 8.5 to 11.5 ft sanple htervaL 

SP-S^ 

4Sanple contahed trace of fhe rounded linestone gravel in sanple. Color 
changed to Wack (I0YR2/I) at 12.0 to 14.0 ft bgs. 

SP/ 
BP-SH 

Poorly graded sand to poorly gaded sand with sitt (SP/SP-SM). About 
60X the subrounded quartz sand, 20X fhe subangular inestone sand, 5X 
to lOX sit, trace fine subrounded inestone gaveL Black (10YR2/1). Lake 
sednents-beach deposits. 

4Sanple contahed sittier pockets of sand at 17.0 to 19.0 ft bgs. 

H5 

SP Poorly graded sand (SP). Lake sedinents-beach depostts. 
-20 

COMMENTS: SAMPLE METHOD: G=grab; SSB= split barrel with brass liner, SS= spit spoon (no Iherh TW= thin wall; HP= 
hydropunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= trace; M= moderate; H= heavy. MOISTURE: D= dry; M= moist W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= As/Cd/Pb/Se/Hg/ to t Cyanide/BETX/ PAH/Phenols. M12= duplicate sample. 
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BORING LOG 
PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 9/29/93 
DATE COMPLETED: 9/29/93 
FIELD INSPECTOR: K. Laufenberg/S. Botts (Barr) 
CREW CHIEF: B. Loveland (WTD) 

BORING NUMBER: SB-16 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 586.04 ft MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 01 1 
o 

Poorty graded sand (SP). About 65X fine subrounded quartz sanl 30X 
fine subangular inestone sand, <5X sitt, trace coarse inestone sand and 
fine rounded inestone graveL Black (I0YR2/I). Lake sednents-beach 
depostts. 
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30 L/N 8.4 

80 L/N 8.2 

125 L/N 8.4 

cJ 

1000 L/N 8.6 

tn 
a. 
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oc 
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350 N/N 7.8 

SP 

Poorty graded sand wtth sitt (SP-SM). About BOX fhe subrounded quartz 
s a n l ISX fine lithe s a n l 15X fhe subangular inestone sand, lOX sitt, trace 
coarse liiestone s a n l Black (10YR2/1). Lake sednents-beach deposits. 

SP-SW 

-25 

Sitty sand (SM). About 60X very fhe subrounded quartz sand, 30X sit, 
10X very fine subangular linestone s a n l trace subangular ithic s a n l 
Black (10YR2/I). Lake sedkients-beach depostts. 

SM 

SC 

CL 

,̂_, Clayey sand (SC). About 60X fhe subrounded quartz sand, 5X fine lithk: _ _ . 
" I san l 35X clay and sitt. Grayish brown (10YR5/2). [p 

Lean clay with sand and gravel (CL). About 60X clay, 20X fine to coarse 
subangular linestone and fine subrounded quartz sand, 20X fine to nedun 
linestone subangular gravel. Grayish brown (I0YR5/2). Clay exhibited 

1 nedkin plastictty. Hard. Til. 

30 

End of borhg at 29.5 f t bgs. SpItt spoon driven to 3L5 f t bgs. 

35-

Si 

I 

The borehole was drilled with a 4K' (LO.) hollow sten auger nounted to a 
D50 Diedrkih tnick-nounted drill rig produchg a 8K' (01).) borehole. 
California sanplers (3* daneter spit spoon sanplers with a 6 ' brass Hner 
retained in the botton of the sanpler) were driven with a 300 t i hanner 
operated nechanically by a winch ine nounted on the dri l rig. Sanples 
were logged by a Barr Engneering Conpany (Barr-612/832-2600) 
geologist and the borehole was driled by MTD Environnental Drilhg 
lMTD-715/359-7090). 

-35 

40- •-4L 

C O M M E N T S : SAMPLE METHOD: G=grab; SSB= split b » r e l with brass linen SS= sp i t spoon (no liner); TW= thin wail; HP= 
hydropunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very s t rong; P= petroleum; D= dieseL 
SHEEN: N= none; T = t race ; M= moderate; H= heavy. MOISTURE: D= dry; M= moist; W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= A s / C d / P b / S e / H g / t o t Cyan ide /BETX/ PAH/Phenols. M12= dupl icate sample. 
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BORING LOG 
PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 9/29/93 
DATE COMPLETED: 9/29/93 
FIELD INSPECTOR: K. Laufenberg/S. Botts (Barr) 
CREW CHIEF: B. Loveland (WTD) 

BORING NUMBER: SB-17 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 585.43 f t MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 

Sity sand (SM). About 60X fhe subrounded quartz sand, 20X fine to 
coarse subrounded gravel 20X sit. Gravel fraction included inestone and 

~| slag naterial. Sanple contained roots and grass fibers. Brown (I0YR5/3). r 

SIty sand (SM). About 60X sanl 20X sitt, 20X subrounded gravel- sized 
slag naterial. Fil. 
4 No recovery at 2.0 to 4.0 ft bekiw ground surface (bgs). Split spoon 
driven fron 2.0 to 4.0 ft sanple intenral near the borehole after tt was 
conpleted to colect Group 5 analytical sanples. 

Sity sand with gravel (SM). About 40X fhe subrounded quartz sanl 20X 
fine to nedkin subangular liiestone sanl 20X fhe to nedkin subrounded 
gravel-sized slag naterial, 20X sit, trace cobble-sized concrete h split 
spoon. Black (10YR2/1). Fil. 

Poorly graded sand (SP). About 70X fhe subrounded quartz sanl 25X 
fine angular Kthlc and inestone sand, <5X sitt, trace nedun subrounded to 
subangular sand md fine graveL Black (10YR2/I). FiL 

Poorly araded sand wtth sitt (SP-SM). About 60X fhe subrounded quartz 
sanl-15X fine to nedkin angular linestone sanl lOX fine black Itthc sanl 
lOX silt. Black (10YR2/1). Lake sediients-beach deposits. 

4Sanple contahed trace linestone cobble at 12.0 to 14.0 ft bgs. 

4Sanple contahed trace coarse rounded inestone gravel. Indvidual 
gains are stahed black on surface and are buff-cokired on the inside. 

4 Sanple contained pockets of sitier sanl 

Poorty graded sand to poorly graded sand with sitt (SP/SP-SM). 

o 

-5 

HO 

-\5 

o n 
cO 

COMMENTS: SAMPLE METHOD: G=grab; SSB= split barrel with brass liner, SS= spit spoon (no linerk TW= thin wall; HP= 
hydropunch water sample. ODOR: L= fciw; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= trace; M= moderate; H= heavy. MOISTURE: D= dry; M"= moist W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= As/Cd/Pb/Se/Hg/toL Cyanide/BETX/ PAH/Phenols. M13= duplicate sample. 
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BORING LOG 
PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 9/29/93 
DATE COMPLETED: 9/29/93 
FIELD INSPECTOR: K. Laufenberg/S. Botts (Barr) 
CREW CHIEF: B. Loveland (WTD) 

BORING NUMBER: SB-17 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 585.43 f t MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 

Poorty graded sand to poorly gaded sand with sitt (SP/SP-SM). About 
60X fhe subrounded quartz sand, 20X fhe black ithic sanl 10X fme 
subangular linestone sanl 5X to 10X sHt. trace nedkin subangular 
liiestone sanl Black (10YR2/1). Lake sednents-beach deposits. 
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20 L/N 9.0 

o 
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L/N 8.2 

SP-SM 

Poorly graded sand with sitt (SP-SM). About 60X fhe subrounded quartz 
sanl ISX fine subangular itthic sanl lOX fhe subangular inestone sand, 
10X silt, trace nediun subangular linestone gravel. Black (I0YR2/1). Lake 
sednents-beach deposits. 

4 Sand fraction becane very fine at 24.5 ft bgs. 

-25 

SP-SN 

4 Sand fraction becane fher at 26.0 ft bgs. Trace nedun subangular to 
subrounded linestone sanl no gravel In 27.0 to 29.0 ft sanple intenral. 
Black (2.5Y2/0). 

"..SP 

SP 

-GM 

CL . -

Poorty graded sand (SP). About 85X fine quartz sanl lOX nedun 
subangular to subrounded ithic and linestone sanl <5X sit. Grayish brown 
(10YR5/2). Lake sedinent-beach deposit. 

-30 

Poorty graded gravel with silt (GP-6M). About 60X fine to coarse angular |-
Ikiestone graveL 20X silt, 20X fine to coarse quartz and angular Ikiestone 
sanl Grayish brown (10YR5/2). 

Lean clay (CL). Mostly clay, about 30X silt. Clay exhbtted nedun 
plasticity. Har l Grayish brown (10YR5/2). TIL 

35-

OQ 

l b 

i 

End of boring at 29.5 ft bgs. SpItt spoon (kiven to 31.3 ft bgs. 

The borehole was drilled with a 4)1' (LO.) hollow sten auger nounted to a 
050 Oiedrk;h truck-nounted itriil rig produchg a 8)(' (Oil.) borehole. 
California sanplers (3' daneter spit spoon sanplers with a 6' brass liner 
retained h the botton of the sanpler) were driven with a 300 b hanner 
operated nechanically by a winch ine nounted on the dril rig. Sanples 
were logged by a Barr Engineering Conpany (Barr-612/832-2600) 
geologist and the borehole was dnied by MTD Environnental Drilhg 
WTD-715/359-7090). 

-35 

40-

COMMENTS: SAMPLE METHOD: G=grab; SSB= split barrel witti brass liner. SS= spit spoon (no Ikier); TW= thin wall; HP= 
hydropuncti water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= trace; M= moderate; H= heavy. MOISTURE: D= dry; M= moist: lif= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= As/Cd/Pb/Se/Hg/toL Cyanide/BETX/ PAH/Phenols. MI3= duplicate sample. 
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PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 9/30/93 
DATE COMPLETED: 9/30/93 
FIELD INSPECTOR: K. Laufenberg/S. Botts (Barr) 
CREW CHIEF: B. Loveland (WTD) 

BORING LOG 
BORING NUMBER: SB-18 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 584.93 f t MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 

^ Sity sand (SM). About eox fhe subrounded quartz sanl 30X sit, 10X fhe _ 
to nedun subangular inestone sanl Sanple contahed gass and roots. \ 
Dark brown (10YR3/3). RIL 1 

Sity sand (SM). About 60X fhe sand-sized coal naterial, 10X quartz s o i l 
30X sit-sized coal nateriaL trace subrounded gravel slag nateriaL Black 
(I0YR2/1). Fil. 

SIty sand (SM). About 45X fhe to nedun subrounded to subangular 
sand-sized coal naterial, 30X fine to coarse subangular inestone san l 
ISX sitt-sized coal fhe naterial, lOX subrounded quartz sanl Black 
(I0YR2/1). Fil. 

Sity sand (SM). About 35X fhe to nedkin sand-sized coal naterial 30X 
sitt, 20X subrounded quartz sand, 15X fhe to nedun subangular inestone 
gravel. Black (10YR2/I). FiL 

-Poorly graded sand to poorly gaded sand with sitt (SP/SP-SM). About 
60X fhe subrounded quartz sand, 30X subangular liiestone and Itthic sand 
and swd-sized coal naterial, 5X to lOX sitt. Black (10YR2/1). Fil. 

Poorly gaded sand wtth sitt (SP-SM). About 55X fine quartz sand, 30X 
fine subangular sand-sized coal naterial and fine subangular Itthic sand, 
15X fhe subangular inestone sand, WX to 15X sitt. Black (I0YR2/1). FUL 

4Trace of fhe subrounded black inestone gravel at 12.0 to 14.0 ft below 
gound surface (bgs). 

4 Sanple contained up to 10X nedun sand-sized subangular coal naterial 
at 14.5 to 16.5 ft bgs. 

Poorly graded sand (SP). About eoX very fine quartz sand, 35X fhe 
subangular lithic and liiestone sanl SX silt, trace fine subrounded Mack 
liiestone gaveL Black (10YR2/1). Lake sediients-beach deposit. 
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COMMENTS: SAMPLE METHOD: G=grab: SSB= split barrel with brass liner; SS= spit spoon (no Iher); TW= thin wall; HP= 
hydropunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P» petroleum; 0= dieseL 
SHEEN: N= none; T= trace; M= moderate; H= heavy. MOISTURE: D= dry; M= moist; W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= As/Cd/Pb/Se/Hg/toL Cyanide/BETX/ PAH/Phenols. Mt3= duplicate sample. 
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BORING LOG 
PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 9/30/93 
DATE COMPLETED: 9/30/93 
FIELD INSPECTOR: K. Laufenberg/S. Botts (Barr) 
CREW CHIEF: B. Loveland (WTD) 

BORING NUMBER: SB-18 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 584.93 ft MSL 
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DESCRIPTION OF MATERIALS AND REMARKS C^L. 01 — 

a 

Poorly graded sand (SP). About eoX very fine quartz sand, 35X fhe 
subangular lithk; and liiestone sanl 5X silt, trace fine subrounded Mack 
liiestone gaveL Black (10YR2/1). Lake sedkients-beach deposit. 
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SP 

Poorty graded sand to poorly gaded sand with siH (SP/SP-SM). About 
60X very fhe subrounded quartz, 30X fhe subangular ithic sanl SX to 10X 
sitt, trace nedkin subangular ikiestone sanl Black (I0YR2/1). Lake 
sednents-beach deposits. 

40uter portkin of sanple colored black (10YR2/1), Inner portkm colored 
dark gay (10YR4/1). 

-25 
SP/ 

JSP-SKJ 

^ 

fc 

GP Poorly 
with 

jraded gravel (GP). Mostly fhe to coarse angular linestone gravel 
cobMe-sized angular liiestone fragnents. -30 

CL 
Lean clay (CL). About BOX clay and silt, 20X fine to coarse subangular 
liiestone sand and fhe to nedun subangular inestone gravel. Qay 
exhIMted nediun plastk:ity. Har l Grayish brown (10YR5/2). TilL 

End of boring at 29.5 ft bgs. SpItt spoon driven to 3L5 ft bgs. 

i 

The borehole was drilled with a 4K' (LD.) hollow sten auger nounted to a 
D50 Diedrch tnick-nounted drill rig produchg a 8K' (Oil.) borehole. 
Calttomia sanplers (3* daneter spit spoon sanplers with a 6' brass liner 
retained in the botton of the sanpler) were driven with a 3 0 0 1 hanner 
operated nechanically by a winch ine nounted on the dril rig. Sanples 
were logged by a Barr Engineering Conpany (Barr-ei2/832-2600) 
geologist and the borehole was dnied by MTD Environnental Orilhg 
(MTD-715/359-7090). 

-35 

40-

COMMENTS: SAMPLE METHOD: G=grab; SSB= split barrel with brass linen SS= spit spoon (no Ikier); TW= thin wall; HP= 
hydropunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= trace; M= moderate; H= heavy. MOISTURE: D= dry; M= moist W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= As/Cd/Pb/Se/Hg/ to t Cyanide/BETX/ PAH/Phenols. M13= duplicate sample. 
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BORING LOG 
PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 9/30/93 
DATE COMPLETED: 9/30/93 
FIELD INSPECTOR: K. Laufenberg/D. Moore (Barr) 
CREW CHIEF: B. Loveland (WTD) 

BORING NUMBER: SB-19 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 585.30 f t MSL 
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DESCRIPTION OF MATERIALS AND REMARKS ^ i 
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SM 

Sity sand (SM). About 60X fhe subrounded quartz sand, 30X sit, n x 
lithic sand, trace coarse subrounded gravel. Very dark grayish brown 
(10YR3/2). Fil. 
4Poorty gaded gravel (GP) bed fron 0.6 to 0.8 ft below ground surface 
(bgs) Gravel bed consisted of nostly fhe to nedun angular liiestone 

gavel. FH. 

Sity sand (SM). About eOX fhe sand-sized subangular coal fine nateriaL 
30X sit-sized coal fhes, 10X fine subrounded quartz sanl Black 

1 (10YR2/1). FiL 

Clayey sand (SC). About 70X fine quartz sanl 30X clay and sit. 
yelkiwlsh brown (l0YR4/e). FiL 

Dark 
J 

SC 

Clayey sand (SC). About 70X fhe subrounded quartz sanl 30X clay. 
Dark gray (10YR4/1). Fi l 

SP 

Poorly graded sand (SP). About 65X fine subrounded quartz sanl 20X 
fine subangular ithic sand and fine sand-sized coal nateriaL 15X fine 
linestone sanl 5X silt trace nedkin sand-sized coal nateriaL Black 
(I0YR2/1). Fil. 

SC 

SP 

Clayey sand (SC). About 70X fine subrounded quartz sanl 30X clay, 
trace nedun subangular inestone gravel. Dark yelowish brown 
(10YR4/6). Fil. 

Poorly graded sand (SP). About 60X fine subrounded quartz sand, 20X 
fhe subangular ithic sand and fine sand-sized coal nateriaL 15X fhe 
liiestone sanl 5X silt trace nedkin sand-sized coal nateriaL Black 
(10YR2/1). FiL 

1" 

SP/ 
|SP-S>< 

Poorty graded sand to poorly gaded sand with sitt (SP/SP-SM). About 
60X fhe subrounded quartz sanl 20X fhe subangular ithic sanl lOX fine 
subangular linestone sanl 5X to 10X silL Black riOYR2/l). FiL 

i: HO 

SP-SW 

Poorty graded sand with sitt (SP-SM). About 60X fhe subrounded quartz 
sanl 20X fine subangular Itthic sand, lOX to 15X sitt, 5X fine subangular 
linestone sanl Mostly Mack (I0YR2/I) with pockets and streaks of dark 
gray (I0YR4/I) to very dark gray (I0YR3/1). Sanple contained trace 
0.5-hch daneter pockets of dark yelkiw brown clayey sand. Fil. 

SP 

Poorly graded sand (SP). About 60X very fine subrounded quartz, 25X 
fine subangular ithic sanl lOX very fine subangular linestone sani 5X sit. 
Black (10YR2/1) with pockets of dark gay (I0YR4/I) and very dark gray 
(I0YR3/I). Lake sedinents-beach deposits. 

H5 

SP/ 
ISP-SM 

Poorty graded sand to poorly gaded sand wtth sitt (SP/SP-SM). About 
60X very fhe subrounded quartz sanl 25X fine subangular Itthic sanl lOX 
very fhe subangular inestone sanl 5X to 10X s i t Black (I0YR2/I). Lake 
sednents-beach deposits. 

SP Poorly graded sand (SP). 
-20 

COMMENTS: SAMPLE METHOD: G=grab; SSB= split barrel with brass liner; SS= spit spoon (no liner); TW= thin wail; HP= 
hydropunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= trace; M= moderate; H= heavy. MOISTURE: D= dry; M= moist; W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= As/Cd/Pb/Se/Hg/ to t Cyanide/BETX/ PAH/Phenols. M14= dupicate sample. 
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BORING LOG 
PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 9/30/93 
DATE COMPLETED: 9/30/93 
FIELD INSPECTOR: K. Laufenberg/D. Moore 
CREW CHIEF: B. Loveland (WTD) 

(Barr) 

BORING NUMBER: SB-19 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 585.30 f t MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 
.c 

air 
01 — 

Q 

Poorly graded sand (SP). About 60X very fine subrounded quartz sanl 
25X fine subangular black ithic sanl 10X fine subangular white inestone 
sanl 5X sit. Black (10YR2/I). Lake sedkients-beach depostts. 

25-
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19 

21 

9 

11 

12 

18 
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9 

II 

18 

15 

19 

26 

<vl 8.0 M/N 7.1 

6.0 M/N 7.3 

30 M/T 6.9 

200 M/T 7.5 a. 
O 
CC 
ID 

6P-Sh< 

SP 

Poorty graded sand to poorly gaded sand with sitt (SP/SP-SM). About 
60X very fhe subrounded quartz sand, 25X fine subangular Itthic sand, 10X 
very fhe subangular inestone santl, 5X to 10X sit. Black (10YR2/I). Lake 
sednents-beach deposits. 

Poorly graded sand (SP). About 60X very fine subrounded quartz sanl 
25X fine subangular black ithic sanl 10X fine subangular white inestone 
sanl 5X sit. Black (I0YR2/I). Lake sediients-beach depostts. 

-25 

SP 

SP/ 
BP -SH 

VTc 
gP-GI^-

CL 

3 0 -

Poorly graded sand to poorly gaded sand with sitt (SP/SP-SM). About 
60X very fhe subrounded quartz sand, 25X fine subangular lithic sand, lOX 
very fhe subangular inestone sanl 5X to 10X sit. Black (10YR2/1). Lake 
sednents-beach deposits. 

Poorly graded gravel with sand and silt (GP-GM). Mostly fine to coarse 
angular inestone gravel, 25X sand and sit natrix. Black (10YR2/1). 

Lean clay with sand (CL). About SOX clay and sit, 20X nedkin to coarse 
subangular linestone sanl day exhibtted nedun plastctty. Har l Grayish 
brown (I0YR5/2). Til. 

End of boring at 27.0 ft bgs. Spit spoon given to 28.7 ft bgs. -30 

35 -

5̂  

I 

The borehole was gilled with a 4K' (LD.) hollow sten auger nounted to a 
D50 Diedrch truck-nounted gill rig produchg a B%' (OD.) borehole. 
Calttomia sanplers (3* daneter spit spoon sanplers with a 6' brass liner 
retained in the botton of the sanpler) were given with a 300 b hanner 
operated nechanically by a winch ine nounted on the dril rig. Sanples 
were logged by a Barr Engineering Conpany (Barr-612/832-2600) 
geologist and the borehole was driled by HTD Environnental Drilhg 
lMTO-715/359-7090). 

-35 

40- -AL 

COMMENTS: SAMPLE METHOD: G=gab; SSB= split barrel with brass linen SS= spit spoon (no Irer); TW= thin wall; HP= 
hydropunch water sample. ODOR: L= kjw; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= trace; M= moderate; H= heavy. MOISTURE: 0= dry; M= moist W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= As/Cd/Pb/Se/Hg/ to t Cyanide/BETX/ PAH/Phenols. M14= dupicate sample. 
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PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 10/4/93 
DATE COMPLETED: 10/4/93 
FIELD INSPECTOR: J. Fox / D. Moore (Barr) 
CREW CHIEF: B. Loveland (WTD) 

BORING LOG 

BORING NUMBER: SB-20 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 584.45 ft MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 01 1 
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Sity sand to poorly graded sand wtth sit (SM/SP-SM). Mostly fhe gained 
sand with about 10 to 15X fines as sitt, and about 10X fine to coarse gavel 
sized furnace slag naterial. Black (10YR2/1). FIL 

SM 

Poorly graded sand (SP). Mostly fine to nedun gained sand wtth trace 
anounts of coarse sand and fine gaveL Very dark gray (10YR3/I). Lake 
sednents - beach depostts. 

SP 

Poorty gaded sand to poorly gaded sand with sitt (SP/SP-SM). Mostly 
fine grahed sand with trace coarse sand, and about 5 to lOX fines as silt 
Very dark gray (I0YR3/I). Lake sedinents - beach deposits. 

HO 

SP/ 
jSP-SM 

4 Sitt layer (SM) fron 14.5 to 14.6 ft below ground surface (bgs). 

-\5 

-20 

COMMENTS: SAMPLE METHOD: G=grab; SSB= split barrel with brass liner, SS= spit spoon (no liner); TW= thin wall; HP= 
hydropunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none: T= trace; M= moderate; H= heavy. MOISTURE: D= dry. M= moist W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= As/Cd/Pb/Se/Hg/ to t Cyanide/BETX/ PAH/Phenols. M16= dupicate sample. 
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PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 10/4/93 
DATE COMPLETED: 10/4/93 
FIELD INSPECTOR: J. Fox / D. Moore (Barr) 
CREW CHIEF: B. Loveland (WTD) 

BORING LOG 

BORING NUMBER: SB-20 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 584.45 f t MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 

Poorly graded sand to poorly gaded sand with sitt (SP/SP-SM). Mostly 
fine grahed sand with trace coarse s a n l and about 5 to 10X fines as sUt 
Very dark gray (10YR3/1). Lake sediients - beach deposits. 

Poorly graded sand with sitt SP-SM). Mostly fhe grained sand wtth about 
10X fines as sitt. Dark g a y lOYRS/O. Lake sednents - beach depostts. 

Sity lean clay ( a ) . Lean clay wtth about SOX silt and a trace of sand 
and gravel. Gray ilOYR5/1) with slight discokiration to dark g a y (10YR4/1) 
fron 29.50 to 29.51 f t bgs. T«. 

End of boring at 29.5 ft bgs. SpItt spoon given to 31.5 ft bgs. 

The borehole was gil led with a 4K' (I.D.) hollow sten auger nounted to a 
D50 Diedrfch truck-nounted * i l l rig produchg a SM* (OA) borehole. 
Calttomia sanplers (3* daneter spit spoon sanplers with a 6 ' brass liner 
retained h the botton of the sanpler) were given with a 300 b hanner 
operated nechanically by a winch ine nounted on the dri l rig. Sanples 
were logged by a Barr Engineering Conpany (Barr-ei2/832-2600) 
geologist and he borehole was driled by MTD Environnental Drilhg 
(MTD-715/359-7090). 

S i 
O 

-25 

-30 

-35 

COMMENTS: SAMPLE METHOD: G=grab; SSB= split barrel with brass liner; SS= spit spoon (no Iherk TW= thin wall; HP= 
hydropunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= trace; M= moderate; H= heavy. MOISTURE: D= dry; M= moist W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= As/Cd/Pb/Se/Hg/ to t Cyanide/BETX/ PAH/Phenols. M16= dupfcate sample. 
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BORING LOG 
PROJECT: WCP RI/FS PHASE 2 
DATE STARTED: 10/1/93 
DATE COMPLETED: 10/1/93 
FIELD INSPECTOR: K. Laufenberg/D. Moore 
CREW CHIEF: M.Mueller (WTD) 

(Barr) 

BORING NUMBER: SB-21 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 584.91 ft MSL 
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DESCRIPTION OF MATERIALS AND REMARKS t ^ i 
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SM 
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Sity sand (SM). About 60X sand, 40X silt. Sanple contahed roots and 
gass filers. Black (10YR2/1). Fil. 

Sity sand (SM). About 70X fhe subrounded quartz sand, 20X sitt, 10X fine 
subangular linestone and ithk: sanl Sanple contained roots and gass 
fibers. Dark yelowish brown (10YR4/6). Fil. 

Sity sand (SM). About SOX fhe subrounded quartz sanl 30X sit, 20X 
coarse subrounded inestone sand and sand-sized slag and brick nateriaL 
trace fine to nedun subrounded gaveL Black (10YR2/I). FiL 

SM 

SP 

Poorty graded sand (SP). About SOX fhe subrounded quartz sanl 20X 
fine to nedkin sand-sized coal nateriaL 15X fine subangular liiestone 
sanl lOX nedun subrounded lithic sanl <5X sit. Black (10YR2/1) with 
pockets of very dark gray (10YR3/1). FiL 

4Trace nedun sand-sized subrounded orange-red slag naterial at 7.0 ft 
below gound surface (bgs). 

SP 

Poorty graded sand (SP). About SOX fhe subrounded quartz sanl 20X 
fine subangular ithic sanl ISX fhe subangular white linestone, <5X sitt, 
trace nedun subrounded black-stahed inestone gravel. Black (10YR2/I). 
Fil. 

HO 

SP/ 
SP-SN 

Poorly graded sand to poorly gaded sand with sitt (SP/SP-SM). About 
60X very fhe subrounded quartz sanl 20X fhe subangular ithk; sanl 10X 
fine subangular whtte linestone sanl 5X to lOX sitt. Black (I0YR2/I). FilL 

4Trace nedun sand-sized subrounded orange-red slag naterial and 
slightly coarser sand fractkin at 14.5 ft bgs. 

H5 

SP 

Poorly graded sand (SP). About 60X fine subrounded quartz sand, 20X 
fine subangular ithic sanl 15X fine subangular white linestone, 5X sitt, 
trace slag nateriaL Black (I0YR2/I). FilL 

4Poorly graded sand (SP) consists of very fhe sand at 17.4 ft bgs. 

-20 

COMMENTS: SAMPLE METHOD: G=grab; SSB= split barrel with brass liner; SS^ spit spoon (no Iher); 1<A= thin wall; HP= 
hydropunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= trace; M= moderate; H= heavy. MOISTURE: 0= dry; M= moist l^= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= As/Cd/Pb/Se/Hg/ to t Cyanide/BETX/ PAH/Phenols. GROUP 7= TOC/CEC 
GEOTECHNICAL SAMPLE TYPES: GS= grain size, P= porosity, A= Atterberg imits, V= vertical permeabiity. 
GROUP A= Grainsize/porosrty/water content/density/ specific gav i ty . GROUP B= Same as Group A/Atterberg 
Lhiits/hydrom/ vertical perm. 
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BORING LOG 
PROJECT: WCP RI/FS PHASE 2 
DATE STARTED: 10/1/93 
DATE COMPLETED: 10/1/93 
FIELD INSPECTOR: K. Laufenberg/D. Moore 
CREW CHIEF: M.Mueller (WTD) 

(Barr) 

BORING NUMBER: SB-21 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 584.91 f t MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 

4Poorty graded sand (SP). Trace nedun subangular gray linestone sanl 
trace nedun sand-sized subrounded orange-red slag nateriaL Black 
(I0YR2/1) wtth pockets of very dark gay (10YR3/1). RIL 

Poorly graded sand (SP). About 60X very fine subrounded quartz sanl 
20X very fhe subangular black Itthic sand, ISX very fine to fine inestone 
sanl 5X sit, trace white shell fragients. Black (I0YR2/1). L^e 
sednents-beach deposits. 

Poorly graded sand wtth sitt (SP-SM). About 60X fhe subrounded quartz 
sanl 20X fhe ithk: sanl 10X fine subangular liiestone sanl 5X to lOX 
sitt. Black (10YR2/I). Lake sediients-beach deposits. 

Sity sand (SM). About SOX very fhe subrounded quartz said, 30X sit, 
20X very fhe Itthic sanl Black (I0YR2/1). Lake sedinents-beach 
depostts. 

Poorty graded sand (SP). About 60X fine subrounded quartz sand, 20X 
very fhe lithk: sand, ISX very fine liiestone sanl SX silt Black (I0YR2/1). 
Lake sedinents-beach depostts. 

Lean clay with sand (a) . About BOX fines, nostty clay, 20X fhe to 
coarse subrounded inestone sand, trace fine subrounded inestone gaveL 
Clay exhbtted nedun plastictty. Har l Grayish brown (10YR5/2). Til. 

4Push thin wall sanple fron 32.0 to 32.5 ft bgs. 

4Colect til sanple with three brass iners h spItt spoon fron 36.5 to 38.5 
ft bgs. 

End of boring at 36.5 ft bgs. Spit spoon given to 38.5 feet. 
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COMMENTS: SAMPLE METHOD: G=grab; SSB= split barrel with brass liner, SS= spit spoon (no Ikierk TW= thin wail; HP= 
hydropunch water sample. ODOR: L= tow; M= modorate; S= strong; VS- very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= trace; M= moderate; H= heavy. MOISTURE: D= dry; M= moist; ^= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= As/Cd/Pb/Se/Hg/tot Cyanide/BETX/ PAH/Phenols. GROUP 7= TOC/CEC 
GEOTECHNICAL SAMPLE TYPES: 6S= ga in size, P= porosity, A= Atterberg imits. V= vertical permeabiity. 
GROUP A= Grakisize/porosity/water content/density/ specific gavi ty. GROUP B= Same as Group A/Atterberg 
Lknits/hydrom/ vertical perm. 
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PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 9/27/93 
DATE COMPLETED: 9/27/93 
FIELD INSPECTOR: J. de Beer/ D. Moore 

BORING LOG 
BORING NUMBER: SB-22 

RISER PIPE ELEVATION: N/A 
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GROUND SURFACE ELEVATION: 584.93 f t MSL 

DESCRIPTION OF MATERIALS AND REMARKS 

R Poorly graded sand (SP). Fhe to nedun grahed sand wtth gass and F 
roots. Black (I0YR2/I). FU. 

Clayey swd (SC). Fine to nedun said with clay. Black (I0YR2/I). FH. 

Mell gaded sand (SH). Fine to coarse sand and gavel sized lumace slag 
with about 10X sit sized fragnents and trace organns. Furnace slag 
fragnents are vessk;ular, glassy, and brown to yelhwish brown (10YR5/3 -
IOYR5/4)h cokir. Fil. 

Poorty graded sand (SP). Mostly black (I0YR2/I) colored fine sand sized 
particles (coal fines or stained native naterial 7) occurring wtth about lOX 
fine to nedun sand sized furnace slag particles. Low coal tar odor and 

1 oily blebs observed durhg the sheen test FiL \ 

Mell gaded sand (SM). Fine to coarse sand and gavel sized furnace slag 
with about lOX sit sized fragnents. Furnace slag fragnents are vessicular. 

-\ gassy, and brown to yellowish brown (I0YR5/3 - IOYR5/4) in color. v" 
Poorly graded sand (SP). Mostly very fine to fine gahed quartz sand wtth 
about 5X nedun grained quartz sanl and about SX angular, white to gray 
shel fragnents nixed with about lOX fine to nedkin gained sand sizetf 
yelkiw and reddish brown furnace slag. Low coal tar odor. Oily blebs 
observed durhg the sheen test. Black (10YR2/1). FilL 

Hell gaded sand (SM). Mostly fhe to coarse grahed sand and gavel 
sized slag with about 20X fine gained quartz sanl Black (I0YR2/1). Fii. 

Poorly graded sand (SP). Mostly very fine to fine gahed quartz sand wtth 
abou lOX fine to nedun graine sand sized partcles of slag. Black 
(10YR2/I). FiL 

Poorty graded sand (SP). Donhantly very fine to fine grahed sand with 
about SX nedun grained sanl about 5X fhes as sit, and trace anounts of 
coarse sand and fine gravel. Mostly subangular to subrounded quartz with 
lesser inestone / dokinite, chert and about 5X angular white shell 
fragnents. Black (I0YR2/I). Lake sediients - beach deposits. 

No recovery fron 19.5 to 2L5 ft below ground surface (bgs). 
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COMMENTS: SAMPLE METHOD: G=grab: SSB= split barrel with brass liner, SS= spit spoon (no Iher); TW= thin wail; HP= 
hydropunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= trace; M= moderate; H= heavy. MOISTURE: D= dry; M= moist W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= As/Cd/Pb/Se/Hg/tot Cyanide/BETX/ PAH/Phenols. 
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PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 9/27/93 
DATE COMPLETED: 9/27/93 
FIELD INSPECTOR: J. de Beer/ D. Moore 
CREW CHIEF: B. Loveland 

BORING LOG 
BORING NUMBER: SB-22 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 584.93 f t MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 01 • -
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No recovery fron 19.5 to 21.5 ft below ground surface (bgs). 

Poorly graded sand (SP). Donhantly very fine to fine grahed sand with 
about SX nedun grained san l about SX fhes as sit, and trace anounts of 
coarse sand and fine gravel. Mostly subangular to subrounded quartz wtth 
lesser inestone / dokinite, chert and about SX angular white shell 
fragnents. Black (I0YR2/I). Lake sediients - beach deposits. Moderate 
coal tar odor. 

SP -25 

4 Strong coal tar odor fron 24.5 to 26.5 ft bgs. 

< CL 

Sandy lean clay wtth gavel (CL). Hard lean clay exhbtting high plasticity, 
noderate toughness, very slow diatancy, and high dry strength occurring 
with about 35X fine to coarse angular san l about 20X fine to coarse 
angular gaveL Grayish brown (I0YR5/2). Til. 

-30 

End of boring at 29.5 ft bgs. SpItt spoon given to 3L5 ft bgs. 

The borehole was gil led with a 4K' (LO.) hollow sten auger nounted to a 
050 0iedrk;h tnick-nounted dil l rig produchg a SH' (Oil.) borehole. 
California sanplers (3' daneter spit spoon sanplers with a 6' brass liner 
retained in the botton of the sanpler) were given with a 300 b hanner 
operated nechanically by a winch ine nounted on the dril rig. Sanples 
were logged by a Barr Engineerhg Conpany (Barr-612/832-2600) 
geologist and the borehole was dnied by MTD Environnental Drilhg 
(MTO-715/359-7090). 

-35 

•-4C 

C O M M E N T S : SAMPLE METHOD: G = g a b ; SSB= split barrel with brass linen SS= sp i t spoon (no Iher); TW= thin wall; HP= 
hydropunch water sample. ODOR: L= tow; M= motJorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= t race; M= moderate; H= heavy. MOISTURE: D= dry; M= moist W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= A s / C d / P b / S e / H g / t o t Cyanide/BETX/ PAH/Phenols. 
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PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 10/5/93 
DATE COMPLETED: 10/5/93 
FIELD INSPECTOR: J. Fox / K. Mann (Barr) 
CREW CHIEF: B. Loveland (WTD) 

BORING LOG 
BORING NUMBER: SB-23 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 585.67 f t MSL 

CD 

i 

J C — 

S i 

5 -

10-

15-

o n 
dO 

CO 01 
a . 

8 

10 

K) 

6 

4 

4 

4 

5 

3 

4 

6 

9 

5 

4 

9 

9 

8 

10 

17 

9 

11 

11 

16 

21 

10 

10 

22 

24 

6 

8 

12 

15 

10 

S t 
>. 
1- >. 
01 oi 
a- i n 

cn 

s 

S 

tn 

o 

o 

tn 

o 
Si 

^1 
o i - = 
O 01 

1^ 

0 

0 

0 

0 

4.5 

30 

30 

5 

c 
01 
01 
.c 
in 

o 
•o 
o 

L/N 

L/T 

S/M 

L/T 

L/T 

L/N 

L/N 

L/N 

X 
a. 
o 
tn 

8.2 

7.7 

7.7 

7.8 

7.9 

7.5 

8.0 

8.0 

- S 

i * 
< i 

tn 

OD 

a . 
• = > 

o 
oc 
to 

i n 
Q. •=> 
O 
t r 
o 

in 
a. 
•Z) 
o 
t r 
to 

01 -^ 
•- c 
.2 *• 
o o 
•s. o 

M 

W 

u 
'OI 
o ::: 

—J 

1 
j 

• • -
• ' • • 

• • • . 

• ' • • 

• • •. 
• # ' 
• # * 

• • •. 
• * • • 

• • 

• # * 

• * • • 
• • •. 

c 
= 3 

< 10 
o 

CL 

5M-GP 

SP 

DESCRIPTION OF MATERIALS AND REMARKS 

Lew clay (CL). Dtfk grayish brown (10YR4/2). Fil. 

Sity sand (SM). Fhe to nedijn grahed sand with about SOX fhe sand to 
coarse gavel sized furnace slag naterial. Black (10YR2/1). FiL 

Poorly graded sand (SP). Fhe grained sand. Black (I0YR2/1). Lake 
sednents - beach depostts. 

Cotor change to very dark gray (I0YR3/1) bekiw 12 ft below ground surface 
(bgs). 

Cotor change to dark gray (I0YR4/1) betow 16.5 ft bgs. 

.c 

01 — 
a 

-5 

HO 

H5 

o n 
w ^ 1 

COMMENTS: SAMPLE METHOD: G=gab; SSB= split barrel with brass linen SS= spit spoon (no Iher); TW= thin wall; HP= 
hydropunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= trace; M= moderate; H= heavy. MOISTURE: D= * y ; M= moist W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= As/Cd/Pb/Se/Hg/tot Cyanide/BETX/ PAH/Phenols. GROUP 6= GROUP 5 + 
Corrosivity and Reactivity. 
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PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 10/5/93 
DATE COMPLETED: 10/5/93 
FIELD INSPECTOR: J. Fox / K. Mann (Barr) 
CREW CHIEF: B. Loveland (WTD) 

BORING LOG 
BORING NUMBER: SB-23 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 585.67 ft MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 
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Poorly graded sand (SP). Fhe gained san l Dark gay (10YR4/1). Lake 
sednents - beach depostts. 

SP 

-25 

Poorty graded sand to pooriy gaded sand with sitt (SP/SP-SM). Mostly 
fine grahed sand with about 5 to lOX silt Dark gray (10YR4/1). Lake 
sednents - beach depostts. 

SP/ 
SP-SN 

-30 

\r:cv GP 

CL 

Pooriy graded gravel (GP). Fine to coarse grained gravel. 
(10YR5/3). Lake sediients - beach deposits. 

Brown 

-Jl i Sity lean clay (CL). Lean clay wtth about 10X fine to coarse sand and 
about 10X fine to coarse gravel. Grayish brown (10YR3/1). Stahed Mack 
fron 30.5 to 30.6 ft bgs. TiL j : 
End of boring at 29.5 ft bgs. SpItt spoon ghren to 31.5 ft bgs. 

35-

CD 

I 

The borehole was gilled with a 4K' (LD.) hollow sten auger nounted to a 
050 Oiedrkih truck-nounted gill rig produchg a 8K' (o£.) borehole. 
Calttomia sanplers (3' daneter spit spoon sanplers with a 6' brass liner 
retained h the botton of the sanpler) were given with a 300 b hanner 
operated nechanically by a winch ine nounted on the dril rig. Sanples 
were logged by a Barr EngineerhQ Conpany (6arr-6l2/832-2600) 
geologist and the borehole was driled by MTD Environnental Drilhg 
IMTD-715/359-7090) . 

-35 

4 0 - -AL 

COMMENTS: SAMPLE METHOD: G=grab; SSB= split barrel with brass liner; SS= spit spoon (no Hner); TW= thin wall; HP= 
hydropunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= trace; M= moderate; H= heavy. MOISTURE: D= dry; M= moist W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= As/Cd/Pb/Se/Hg/toL Cyanide/BETX/ PAH/Phenols. GROUP 6= GROUP 5 + 
Corrosivity and Reactivtty. 
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PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 9/28/93 
DATE COMPLETED: 9/28/93 
FIELD INSPECTOR: J. de Beer / S. Botts 
CREW CHIEF: B. Loveland 

BORING LOG 
BORING NUMBER: SB-24 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 585.66 ft MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 01 ! 
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QL/Olj - | Organic soi (OL/OH). Grass and roots - root zone. FII. 

CL Sandy lean clay wtth gavel (CL). Soft lean clay exhibiting noderate 
, plastcity, low toughness, no diatancy and kiw dry strengm. Darit yeltowish 
I brown (I0YR4/4). FiL ' ' 

Sity sand (SM). Mostly fine to coarse sand sized coal and coke fragnents 
with about 10 to 15X fhes as sit. Black (10YR2/1). Fil consisting of coal 
and coke fhes. 

Moderate to strong coal tar odor associated with the coal and coke fhes. 

I" 

SM 

SP 

Pooriy graded sand (SP). Mostly very fine to fine g a h e l subangular to 
subrounded quartz sand wtth about 5X nedun gained sand and SX light 
gay angular shell fragients. Black (10YR2/I). Fil. 

SM 
Sity sand with gravel (SM). Mostly fine to coarse sand and gravel (45X 
sanl 40X gavel) sized coal and coke fragnents wtth about ISX fhes as 
sitt. Black (I0YR2/1). Fill consisting of coal and coke fines. 

Pooriy graded sand (SP). Mostly very fine to fhe pooriy gaded ()uartz 
sand with about 5X nedkin gahed sanl trace fines as silt, and about 5X 
gay angular shell fragnents. Black (10YR2/1). Lake sediients - beach 
deposits. 

HO 

4 About 10X nedun gained sand fron 12 to 14 ft below ground surface 
(bgs). 

SP 
4 Sitt content hcreases to 5X fron 14.5 to 16.5 ft bgs. 

H5 

-20 

COMMENTS: SAMPLE METHOD: G=gab; SSB= split barrel with brass liner; SS= spit spoon (no Iher); TW= thin wail; HP= 
hydropunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= trace; M= moderate; H= heavy. MOISTURE: D= dry; M= moist; W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= As/Cd/Pb/Se/Hg/ tot Cyanide/BETX/ PAH/Phenols. GROUP 6= GROUP 5 + 
Corrosivity and Reactivity. M10= dupicate sample. 
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PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 9/28/93 
DATE COMPLETED: 9/28/93 
FIELD INSPECTOR: J. de Beer / S. Botts 
CREW CHIEF: B. Loveland 

BORING LOG 

BORING NUMBER: SB-24 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 585.66 ft MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 

Pooriy graded sand (SP). Mostly very fine to fine pooriy gaded giartz 
sand with about 5X nedkin gahed sand, trace to SX fhes as sitt, trace 
coarse sand and fine gravel and about 5X gray angular shel fragnents. 
Black (I0YR2/I). Lake sediients - beach deposits. 

4 Poorty gaded coarse sand lanhation at 25.5 ft bgs. 

Pooriy graded sand to poorty gaded sand with sitt (SP/SP-SM). Mostly 
very fhe to fhe grained quartz sand with about 5X nedun grahed sanl 
and 5 to lOX fines as sitt. Black (10YR2/1). Lake sednents - beach 
deposits. 
4 Coarse inestone/dolontte gravel at 27.8 ft bgs. 

4 Driling action at 29 ft bgs hdcates gaveL 

Pooriy graded gravel (GP). Spit spoon passed through a liiestone/ 
dokinite cobble/boukler. 

Sandy lean clay wtth gavel (CL). Hard lean clay exhbtting noderate 
plastk:ity, noderate toughness, no diatancy, and high dry strength with 
about 30X fhe to coarse gained angular sand, and about ISX fine to 
coarse gained angular gaveL Gray (10YR6/1). Til. 

End of boring at 32 ft bgs. Split spoon driven to 34 ft bgs. 

The borehole was gilled with a AW (1.0.) hollow sten auger nounted to a 
050 Diedrk;h truck-nounted gill rig produchg a SX' (OD.) borehole. 
California sanplers (3' daneter spit spoon sanplers with a 6' brass liner 
retained h the botton of the sanpler) were diven with a 300 b hanner 
operated nechanically by a winch ine nounted on the dril rig. Sanples 
were logged by a Barr Engineering Conpany (Barr-ei2/832-2600) 
geologist and the borehole was dnied by MTD Environnenal Drilhg 
(MTD-715/359-7090). 

S t 
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COMMENTS: SAMPLE METHOD: G=grab; SSB= split barrel with brass Kner; SS= spit spoon (no Iher): TW= thin wall; HP= 
hydropunch water sample. ODOR: L= tow; M= moctorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= trace; M= moderate; H= heavy. MOISTURE: D= dry; M= moist; W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= As/Cd/Pb/Se/Hg/tot Cyanide/BETX/ PAH/Phenols. GROUP 6= GROUP 5 + 
Corrosivity and Reactivity. MtO- dupicate sample. 
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PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 9/28/93 
DATE COMPLETED: 9/28/93 
FIELD INSPECTOR: J. de Beer / D. Moore 
CREW CHIEF: B. Loveland 

BORING LOG 
BORING NUMBER: SB-25 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 586.16 ft MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 
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«1 
Organic soi (OL/OH). Sitty sands wtth gass and roots. Very dartt gray to 
Mack (I0YR3/I-10YR2/1). Fil with root zone. 

CL 

SP 

CL 

SP 

Gravelly lean clay with sand (CL). Moderaratly hard lean clay exhibithg 
low toughness, high plastictty, no diatancy and noderate g y strength wtth 
about ISX sanl and about 25X gaveL Darit yelowish brown (I0YR4/6) 
nottled wtth black (10YR2/I). FU. 

Pooriy graded sand (SP). Mostly very fine to fine gahed quartz sand wtth 
about SX nedun grained sanl trace coarse sand and fine gravel, trace 
fines as sitt, and about 5X whtte angular shel fragnents. Sand gahs are 
flat, subangular to subroundel Grayish brown (10YR5/2). Fil. 

Sandy lean clay (Cl). Soft lean clay exhbtthg k)w toughness, high 
plastcity, sk)w diatancy, and low dry strength with about 40X fine gahed r -
sand and about 10X gavel. Darit olive gray (5Y3/2). Fil. \ 

Pooriy graded sand (SP). Mostly very fine to fhe gahed ()uartz sand wtth 
about 5X nedun grained sand, trace coarse sand and fhe gravel, trace 
fines as sitt, and about 5X whtte angular shel fragnents. Sand gahs are 
flat, subangular to subroundel Black (10YR2/1). Lake sednents - beach 
depostts. HO 

4 Low coal tar odor, noderate sheen with an oily filn forning on the water 
surface fron 14.5 to 16.5 ft below ground surface (bgs). 

-\5 

4 Percentage of fines hcreases to about 5X at 17 ft bgs continuhg to 22 
f t b g i 

-20 

COMMENTS: SAMPLE METHOD: G=gab; SSB= split barrel with brass liner; SS= spit spoon (no lner>. TW= thin wall; HP= 
hydropunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= trace; M= moderate; H= heavy. MOISTURE: D= dry; M= moist W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= As/Cd/Pb/Se/Hg/ to t Cyanide/BETX/ PAH/Phenols. 
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PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 9/28/93 
DATE COMPLETED: 9/28/93 
FIELD INSPECTOR: J. de Beer / D. Moore 
CREW CHIEF: B. Loveland 

BORING LOG 
BORING NUMBER: SB-25 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 586.16 f t MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 01 I 
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Pooriy graded sand (SP). Mostly very fhe to fine gahed quartz sand wtth 
about SX nedun grained sanl trace coarse sand and fhe gravel, trace 
fhes as sitt, and about 5X whtte angular shel fragnents. Sand gahs are 
flat, subangular to subroundel Black (10YR2/1). Lake sednents - beach 
depostts. 

Pooriy graded sand to pooriy gaded sand with sitt (SP/ SP-SM). Mostly 
very fhe to fhe gained quartz sand with about 5X nedun grahed sand, 
trace coarse sand and fme gaveL about 5 to WX fhes as sit, and about 
SX white angular shel fragnents. Sand gahs are flat, subangular to 
subrounded. Black (IOYI&/I). Lake sednents - beach deports. 
Moderate coal tar odor. 

4 Moderate coal tar odor wtth a phenoic odor fkst noticed at 24.5 ft bgs. 

-25 

SP 

Pooriy graded sand (SP). Mostly very fine to fine gahed quartz sand wtth 
about 5X nedun grained sanl trace coarse sand and fine gravel, trace 
fines as sitt, and about SX white angular shel fragnents. Sand gahs are 
flat, subangular to subroundel Black (10YR2/1). Lake sednents - beach 
deposits. 

4 Fine gained gavel h botton of brass Iher at 29 ft bgs. 

^ • < 7 i 

GP 

'1 
Pooriy graded gravel (GP). Coarse inestone/dolontte gavel wtth about 
25X fine gained sanl 

-30 

CL Sandy lean clay wtth gavel (CL). Hard lean clay exhbtthg noderate 
plastcity, noderate toughness, no diatancy and high &y strength wtth 
about 30X fhe to coarse gained sanl and about ISX fhe to coarse 
gavel. Sand and gavel are angular to subangular. 

1-

S' 
End of boring at 29.5 ft bgs. Split spoon given to 31.5 ft bgs. 

35-

cc 

The borehole was drilled with a 4K' (LD.) hollow sten auger nounted to a 
050 Diedrch truck-nounted gill rig produchg a 8K' (OH.) borehole. 
Calttornia sanplers (3' daneter spit spoon sanplers with a 6' brass liner 
retained in the botton of the sanpler) were given with a 300 b hanner 
operated nechanically by a winch ine nounted on the dril rig. Sanples 
were logged by a Barr Engineering Conpany (Barr-612/832-2600) 
geologist and the borehole was dnied by MTO Environnental Orilhg 
lMTO-715/359-7090). 

-35 

40- -4k 

COMMENTS: SAMPLE METHOD: G=grab; SSB= split barrel with brass linen SS= spit spoon (no Iher); TW= thin wall; HP= 
hydropunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= trace; M= moderate; H= heavy. MOISTURE: D= dry; M= moist W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= As/Cd/Pb/Se/Hg/ to t Cyanide/BETX/ PAH/Phenols. 
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BORING LOG 
PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 9/28/93 
DATE COMPLETED: 9/28/93 
FIELD INSPECTOR: J. de Beer / D. Moore 
CREW CHIEF: B. Loveland 

BORING NUMBER: SB-26 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 586.02 f t MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 01 ' 
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QL/Olj "I Organic soi (OL/OH). Grass and roots-root zone. FML 

SW 
Mell gaded sand (SM) consisting of fine to coarse sand and gavel (65X 
sanl ISX gravel) sized coal and coke fhes and about lOX sitt sized coal 
and coke fhes. Black (IOYR2/0. FiL 

SM 

SW '1 
Pooriy graded sand wtth sitt and gavel (SP-SM). Mostly fhe to nedun 
gainedsand wtth about 20X fhe to coarse gavel and about 15X fhes as 
sitt. Darit brown (7.5YR3/2). FH. 

Mell gaded sand (SM) consisthg of fine to coarse sand and gavel (65X 
sanl I5X gravel) sized coal and coke fines and about tOX sitt sized coal 
and coke fhes. Black (10YR2/I). FilL 

SP 
Pooriy graded sand with sitt and gavel (SP-SM). Mostly fhe to nedun 
gained sand wtth about 20X fhe to coarse gavel and about ISX fines as 
sitt. Sone roots, coal and coke fhes nixed h wtth the sands at 4.5 to 5.2 
ft below ground surface (bgs). Old root zone. Dark brown (7.5YR3/2). 

.Fi l . 

Pooriy graded sand (SP). Mostly very fine to fhe gahed quartz sand wtth 
about 5X nedun grained sanl trace coarse sand and fine gravel, trace 
fhes as sitt, and about 5X whtte angular shel fragnents. Light brownish 
gay (I0YR6/2). Lake sediients-beach deposits. 

4 Color change to black (10YR2/1) at 8.2 ft bgs. 

4 Moderate coal tar odor begins at 9.5 ft bgs. 

HO 

4 Percentage of silt varies to SX fron 12 to 14 ft bgs. 

SP 

H5 

4 Percentage of silt varies to SX fron 17 to 19 ft bgs. 

SEL Pooriy graded sand to pooriy gaded sand with sitt (SP/SP-SM). 
igp 01^ -20 

COMMENTS: SAMPLE METHOD: G=grab; SSB= split barrel with brass linen SS= spit spoon (no Iher); TW= thin wall; HP= 
hydropunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= trace; M= moderate; H= heavy. MOISTURE: D» g y ; M= moist W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= As/Cd/Pb/Se/Hg/ tot Cyanide/BETX/ PAH/Phenols. Mtf= duplicate sample. 
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PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 9/28/93 
DATE COMPLETED: 9/28/93 
FIELD INSPECTOR: J. de Beer / D. Moore 
CREW CHIEF: B. Loveland 

BORING LOG 
BORING NUMBER: SB-26 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 586.02 f t MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 01 I 
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16 

30 
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16 

30 

38 

19 M/N 8.6 

30 S/N 8.9 

70 S/N 8.7 

40 S/N 8.8 a. o 

40 N/N 8.6 

SEZ. 
ISP-SH 

Pooriy graded sand to pooriy gaded sand with sitt (SP/ SP-SM). Mostly 
very fhe to fhe grained quartz sand with about 5X nedun grahed sand, 
trace coarse sand and fine gaveL about 5 to WX fhes as sit, and about 
5X white angular shel fragnents. Black (I0YR2/I). Coal tar odor. Lake 
sednents - beach depostts. 

SP 

Pooriy gaded sand (SP). Mostly very fine to fhe gahed quartz sand wtth 
about 5X nedun grained san l trace coarse sand and fine gravel, trace 
fines as sitt, and about 5X white angular shel fragnents. The whole spoon 
fron 22 to 24 ft bgs contains alternathg very darit gray (10YR3/1) and 
Mack (I0YR2/I) fhe lanhatnns. Strong coal tar and phenolic odor. Lake 
sednents - beach depostts. 

4 Percentagejif silt varies to 5X fron 24.5 to 26.5 ft bgs. 

-25 

SW 
SP / 

^ Mell gaded sand (SM). Thhty bedded coarse sand and fine gavel (20X 
nedkjn and 20X fhe grahed sand) layers with about SX fhes as sit. Gray 
to black (I0YR6/1 - nYR2/1). 

SW Pooriy graded sand (SP). Black (I0YR2/1) fine to very fhe gained sand 
with about 5X nedun gained sand and about 5X fhes as silt. 

SP 
GP 

CL 

Mell gaded sand (SM). Thickly bedded lense of coarse sand and fhe 
gavel (20X nedkin and 20X fhe grained sand) with about SX fines as sit. r ' 
Gray {1OYR6/0. Driling action hdcates that this layer extends down to 
29.5 ft bgs. -30 
Pooriy graded sand wtth gavel (SP). Mostly coarse sand wtth about SX 
fine grahed sand, 10X nediun gained san l about 25X subangular to 
subrounded gaveL and about Sx fines as silt 
Poorty graded gravel (GP). Linestone/dolontte cobble ontop of the t i l . 
Sandy lean day wtth gavel (CL). Hard lean clay exhbtting high plasticity, 
noderate toughness, no diatancy and high dry strength with about 35X 
fhe to coarse gained san l and about 20X fhe to coarse gaveL Sand 
and gravel are angular to subangular. 

35-

Ol 

cc 

End of boring at 29.5 ft bgs. Spitt spoon given to 31.5 ft bgs. 

The borehole was gilled with a 4I(' (LD.) hollow sten auger nounted to a 
050 Oiedrkih truck-nounted gi l l rig produchg a SM' (OD.) borehole. 
California sanplers (3* daneter spit spoon sanplers with a 6' brass liner 
retained in the botton of the sanpler) were given with a 300 b hanner 
operated nechanically by a winch ine nounted on the dril rig. Sanples 
were logged by a Barr Engineering Conpany (Barr-612/832-2600) 
geologist and the borehole was driled by MTD Environnenti Driling 
lMTD-715/359-7090). 

-35 

40- - 4 K . 

C O M M E N T S : SAMPLE METHOD: G = g a b ; SSB= split barrel with brass liner, SS= sp i t spoon (no I rer ) ; TW= thin wdl ; HP= 
hydropunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= t race; M= moderate; H= heavy. MOISTURE: D= * y ; M= moist; W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= A s / C d / P b / S e / H g / t o t Cyanide/BETX/ PAH/Phenols. Mt1= duplicate sample. 
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PROJECT: WCP RI/FS Ptiase 2 
DATE STARTED: 8 /24 /93 
DATE COMPLETED: 8 /25/93 
FIELD INSPECTOR: K. French/R. Van Allen (Barr) 
CREW CHIEF: B. Loveland (WTD) 

BORING LOG 
BORING NUMBER: SB-27 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 584.69 f t MSL 

'X •» Q. 01 

CD 0) 
O-

01 oi 

> O-

O V 

I* 

c 
01 
01 

o 
•o 
o 

o 
in 

_ «i 
ID Q. 
o >< 

= I -

in 

01 — 
>- c 
•3 ii 
J2 c 
o o 

s: o 

Ol 

o 5 

c 
= 3 

< 10 

u 

DESCRIPTION OF MATERIALS AND REMARKS <^i 
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Pooriy graded sand wtth sitt (SP-SM). About 90X fhe s a n l lOX sit, trace 
coarse gaveL Trace fine debris nateriaL Darit reddish brown (5YR3/2). 
FU. 

• • • SP-SN 

Pooriy graded sand (SP). About 95X fine to nedkin sand, <5X sitt. Darit 
g a y brown (2.5YR4/2) to very darit gray brown (2.5YR3/2). Lake 
sednents-beach deposits. 
I Mater level neasured at 3.7 ft below ground surface (bgs) after 5 
ninutes of recovery. 

4About 70X fhe sand, 30X nedun to coarse sand, <5X sit, trace coarse 
gavel. Black (2.5YR2.5/0) dscolorathn. Brown oil present h sheen test 
at 5.0 to 6.5 ft bgs. 

4About 95X fhe to nediun sand, <5X sitt. Sanple appeared to be SOX to 
100X saturated wtth brown oil fron 7 to 9 ft bgs. Black (2.5YRZ5/0) 
dscok>ration. 

4 Sanple appeared to be SOX to 70X sahjrated with brown oil fron 9.5 to 
1L5 ft bgs. 

HO 

SP 
4About 95X fhe to nediun san l <5X sitt fron 12 to 14 ft bgs. Sanple 
appeared to be <30X saturated with oi . Discolored very tfarit gray 
(I0YR3/I). 

4 Discolored very dark gray (7.5YR3/0) fron 14.5 to 16.5 ft bgs. Trace oil 
sheen. 

H5 

4 Sanple appeared to be 30X to SOX saturated wtth brown oil fron 17 to 19 
ft bgs. 

-20 

C O M M E N T S : SAMPLE METHOD: G = g a b ; SSB= split spoon with brass liner; SS= sp i t spoon (no l i ier) TW= thin wall; HP= 
h y g o p u n c h water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= t race ; M= moderate; H= heavy. MOISTURE: D= * y ; M= moist W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= A s / C d / P b / S e / H g / t o L Cyanide/BETX/ PAH/Phenols. 
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BORING LOG 
PROJECT: WCP RI/FS Phase 2 
DATE STARTED: 8/24/93 
DATE COMPLETED: 8/25/93 
FIELD INSPECTOR: K. French/R. Van Allen 
CREW CHIEF: B. Loveland (WTD) 

(Barr) 

BORING NUMBER: SB-27 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 584.69 ft MSL 
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DESCRIPTION OF MATERIALS AND REMARKS <^ I 
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50 L/N 8.9 

Pooriy graded sand (SP). About 9SX fine to nedkin sand, <5X sitt. Brown 
oil was gesent h sanple. Discolored very darit gay (7.5YR3/0). Lake 
sednents-beach deposits 
4 Trace of fhe subrounded gavel fron 20.5 to 21.5 ft bgs. 

SP 

-25 

SP 

SM 

^ P P - G K -

Pooriy graded sand wtth gavel (SP). About 60X to 70X fhe sand, 30X to 
40X fhe to coarse angular gavel nostly linestone. Lake sednents-beach 
depostts. 
4 Encountered dfficulties h sanping due to blow up h auger. Oril out 

I blow up with 3 5/8-inch daneter tricone btt to 29.5 ft bgs. 

Sity sand with gravel (SM). About 70X fhe sanl ISX silt, 15X fine to 
coarse angular to subrounded gavel. Very dark gray (7.5YR3/0). Lake 
sednents-beach deposits. 

J-
-30 

CL Pooriy graded gravel with silt and sand (GP-GM). About 70X fhe to 
coarse angular inestone and subrounded assorted gravel fragnents, 20X 
fhe sand. 10X sitt. Very darit g a y (7.5YR3/0). 

35 -

D 
U. 

Lean clay (CL). About 100X clay. Clay exhbtted nedkin strength, no 
diantancy, and nedkin to high toughness. H a r l with snail regular 
fractures. No discokiration, no o i h fractures. Darit g a y (SYR4/I). TB. 
End of boring at 29.5 ft bgs. SpItt spoon given to 31.5 f t bgs. 

The borehole was gi l led with a A V (I i ) .) holow sten auger nounted on a 
050 DiedrKh truck-nounted g i l l rig. California sanplers (3 ' danter spItt 
poon sanplers with a 6 ' brass Iher retained In the botton of the sanpler) 
were driven wtth a 140 b hanner fron 0 to 29 f t bgs, and with a 300 b 
hanner fron 29.5 to 31.5 ft bgs. Both hanners were operated nechantoally 
by a winch line nounted on the dri l rig. Sanples were kigged by a Barr 
Engineering Conpany (Barr-612/832-2600) geologist antf the borehole 
was d i i e d by MTO Environnental Orilina (HTO-715/359-7090). The 
borehole was gouted with trenied Quick Gel bentonite grout nixed at one 
50 lb bag to 65 galons of water. 

: 

-35 

40- --4L 

COMMENTS: SAMPLE METHOD: G=grab; SSB= split spoon with brass liner; SS= spit spoon (no I rer) TW= thin wall; HP= 
hydropunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= trace; M= moderate; H= heavy. MOISTURE: D= dry; M= moist W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= As/Cd/Pb/Se/Hg/ to t Cyanide/BETX/ PAH/Phenols. 
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BORING LOG 
PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 9/29/93 
DATE COMPLETED: 9/29/93 
FIELD INSPECTOR: K. Laufenberg/D. Moore 
CREW CHIEF: B. Loveland (WTD) 

(Barr) 

BORING NUMBER: SB-28 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 585.64 ft MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 

Silty sand (SM). About SOX fine subrounded quartz sand and fine to 
nedkjn subangular linestone sand, 20X sitt, trace nedkin subrounded 

-1 gave l . Dark gray brown (I0YR4/2). FilL r 

Si ty sand (SH). About 70X fine to coarse sand-sized black coal and 
silver, netallic-appearkig naterial, 20X silt, 10X quartz s a n l Black 
(I0YR2/1). FiL 

4 Trace fi^e to coarse gavel -s ized coal and siver netaUic- appearkig 
naterial at 2.0 to 4.0 f t below ground surface (bgs). 

< Sample contained about 20X nediun subangular inestone gravel at 4.5 
to 5.0 ft bgs. 

Poorly graded sand (SP). About 95X fine subrounded sand, mostly quartz, 
<5X silt. Sample saturated with oil and contained oil blebs. Discolored to 
a black-brown (10YR2/1). Sample exhibited a rakibow sheen during sheen 
t e s t FilL 

i Poorly gaded sand (SP). About 75X fkie subrounded quartz sand, lOX 
fine to nediuni subangular lithic sand, lOX fkie subangular limestone sand, 
<5X silt. Sample contakis more coal naterial f ron 7.0 to 7.5 f t bgs. 
Sanple is grayish brown (I0YR5/2) with black (10YR2/1) discoloration. FilL 

<Trace mediun subrounded limestone gaveL Sample is very dark gray 
(I0YR3/I) from 9.5 to 10.0 f t bgs with black discoloration. Sample exhibited 

a rainbow sheen during sheen t e s t 

4 Sanple is gayFsh brown (I0YR5/2) fron 10.0 to 11.5 feet bgs. Trace 
medium sand-sized and meciun to coarse gavel -s ized coal material. 

Poorly graded sand (SP). About 90X fine subrounded quartz sand, 5X 
coarse subangular to rounded lithic sand, <5X s i t . Dark gray (10YR4/I). 
Lake sediments-beach depostts. 

i Poorly gaded sand (SP). About 60X fne subrounded quartz sand, 30X 
fine subangular lithic sand, 5X fine subangular linestone sand, <5X s9t. 
Very dark gray (10YR3/1). Lake sediments-beach deposits. 

Poorly graded sand with sitt (SP/SP-SH). About 85X fine subrounded 
quartz sand and fine subangular lithk: sand, 15X silt, trace fine subangular 
limestone sand. Dark g a y (10YR4/1) to very dark gray (10YR3/I). Lake 
sediments-beach deposits. 

) 

Poorly graded sand (SP). 

01 — 
Q 

_ c 

HO 

H5 

o n 
t U 

COMMENTS: SAMPLE METHOD: G=grab; SSB= split barrel with brass liner; SS= split spoon (no liner); TW= ttiin wall; HP= 
tiydropunch water sample. ODOR: L= low; M= modorate; S= strong; VS= very strong; P= petroleum; 0= dieseL 
SHEEN: N= none; T= trace; M= moderate; H= tieavy. MOISTURE: D= dry; M= moist W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= As/Cd/Pb/Se/Hg/tot. Cyanide/BETX/ PAH/Ptienols. 
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BORING LOG 
PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 9/29/93 
DATE COMPLETED: 9/29/93 
FIELD INSPECTOR: K. Laufenberg/D. Moore (Barr) 
CREW CHIEF: B. Loveland (WTD) 

BORING NUMBER: SB-28 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 585.64 ft MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 
.c , 

01 • 
o 

Poorly graded sand (SP). About 95X very fne subrounded quartz sand 
and very fine black Itthic sand, SX sitt. Very dark gay II0YR3/I). Lake 
sediments-beach deposits. 

^Trace of coarse subrounded sand and fkie subangular imestone gravel at 
22.0 to 24.0 ft bgs. Sand is dark gray (10YR4/1). 
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16 L/T 9.0 

25 L/N 9.0 

1150 M/T 8.9 

1400 M/M 9.0 O 
CC 
ID 

SP 

-25 

SP-SW 

Poorly graded sand with sitt (SP-SN). About 90X very fine quartz and 
lithic sand, lOX silt. Black (10YR2/I). Lake sedinents-beach deposits. 

SP 

rrr : 
vGP-GN 

CL 

30-

Poorly graded sand (SP). About 95X fine subrounded quartz sand and fine 
subangular lithk; sand, 5X silt Dark gray (I0YR3/1). Lake 
sediments-beach deposits. r 
Poorly graded gravel with silt (GP-GH). About SOX f ine to c o a n e 
subangular white i nes tone gravel , 25X fine to coarse subangular sand and 
fine subrounded quartz sand, 25X s i t . Sitt f rac t ion thinnly bedded around 
g a v e l fragments. Sample contak ied a shell f ragment. 

Lean c lay (CL). Mostly clay with t r ace subangular coarse sand. Clay 
exhibited nediun ptastfci ty. Hard. Grayish brown. TiL 

End of boring at 27.0 f t bgs. S p i t spoon g i v e n to 28.1 f t bgs. -30 

c: 
.ti 

<*5 

I 

CD 

C5 

I 

35- The borehole was drilled with a A t ' (LD.) hollow stem auger mounted to a 
050 Diedrch truck-mounted gill rig producing a 6M' (0.0.) borehole. 
California samplers (3* diameter spit spoon sanplers with a 6' brass liner 
retained in the botton of the sanpler) were given with a 300 lb hammer 
operated nechanically by a winch tne nounted on the drill rig. Samples 
were logged by a Barr Engineering Conpany (Barr-612/832-2600) 
geologist and the borehole was driied by WTD Environmental Drilling 
(HTD-715/359-7090). 

-35 

40- -4( 

COMMENTS: SAMPLE METHOD: G=grab; SSB= split barrel with brass liner; SS= spBt spoon (no liner); TW= thin wall; HP= 
hydropunch water sample. ODOR: L= k)w; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= trace; M= moderate; H= heavy. MOISTURE: D= dry; M= moist W= wet. ANALYTICAL 
SAMPLE TYPES; GROUP 5= As/Cd/Pb/Se/Hg/ tot Cyanide/BETX/ PAH/Phenols. 
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BORING LOG 
PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 9/30/93 
DATE COMPLETED: 9/30/93 
FIELD INSPECTOR: K. Laufenberg/D. Moore (Barr) 
CREW CHIEF: B. Loveland (WTD) 

BORING NUMBER: SB-29 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 606.52 ft MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 

Poorty graded sand (SP). About 60X fine subrounded quartz sand, 20X 
fine subangular inestone sand, 15X fkie subangular lithk; sand, 5X silt. 
Yellowish brown (10YRS/4). FilL 

Sity sand (SM). About 70X fi\e to coarse sand-sized subangular coal 
naterial, 30X sit-sized coal nateriaL Black (10YR2/I). FilL 

Sity sand with gravel (SM). About 40X fkie to coarse sand-sized coal 
naterial, 30X sit, 25X fine gavehsized coal naterial, 5X fne subangular 
liiestone sand, trace brick gaveL Black (10YR2/I) with pockets of 
red-stakied sand. Fii. 

^Trace of fkie to nedun subrounded slag gavel at 7.0 to 7.5 ft below 
gound surface (bgs). 

Poorty graded sand wtth sitt (SP-SM). About 70X fine subrounded quartz 
sand, 10X to ISX sit, 10X fine to nediun subangular to subrounded gravel, 
5X fine to nedkin subangilar Itaestone sand. Black (10YR2/1). Fii. 

Poorly graded sand (SP). About SOX fine subrounded quartz sand, 20X 
Itthic sand, 15X fine to nediun subangular linestone santl, <5X sit, trace 
fine subrounded black Inestone gavel. Very dark gay (10YR3/1). RIL 

4Sanple contahed nedkin gaveHsized subangualar, platy, orange-red 
coal naterial at 12.0 to 14.0 ft bgs. 

Poorly graded sand ISP). About 60X fine subrounded quartz sand, 20X 
fine subangular ithic sand, ISX fine to nediun subangular linestone sand, 
5X sitt, trace nedkin subrounded Nack-stained liiestone gavel. Very 
dark gay (I0YR3/I). Lake sedinents-beach deposits. 

Poorly graded sand wtth sitt (SP-SM). About eox fkie subrounded quartz 
sand, 15X fine subangular Itthic sand, 10X to ISX sitt, 10X fine subangular 
liiestone sand, trace nediun subangular inestone sand. Very dark gray 
(I0YR3/1) to black (I0YR2/I). Lake sednents-beach deposits. 
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H5 

on 
dU 

COMMENTS: SAMPLE METHOD: G=grab; SSB= split barrel with brass linen SS= spit spoon (no liner); TW= thin wall; HP= 
hy*opunch water sample. ODOR; L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= trace; M= moderate; H= heavy. MOISTURE: D= * y ; M= moist W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= As/Cd/Pb/Se/Hg/tot Cyanide/BETX/ PAH/Phenols, FS= Full Scan analysis. 
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PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 9/30/93 
DATE COMPLETED: 9/30/93 
FIELD INSPECTOR: K. Laufenberg/D. Moore 
CREW CHIEF: B. Loveland (WTD) 

BORING LOG 
BORING NUMBER: SB-29 

(Barr) 
RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 606.52 f t MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 01 i ^ 
O 

Poorly graded sand wtth sitt (SP-SM). About 60X very fine subrounded 
tiuartz sand, 15X very fine subangular lithk; sand, 10X to 15X silt, lOX very 
fine subangular inestone sand, trace netfun subangular inestone sand. 
Very dark gray (10YR3/1) to black (K)YR2/1). Lake sediients-beach 
depostts. 
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Sity sand (SM). About 70X nedkin to coarse subrounded sand, 30X sitt, 
• j l trace inestone gravel. Lake sedinent-beach deposits. J " 

Lean clay with sand ( a ) . About SOX clay and sit, 20X fhe to coarse 
subrounded liiestone sand, trace fkie to nediun subrounded liiestone 
gavel. Dark gray (10YR4/1). TiL 

.-25 

End of boring at 24.5 f t bgs. Split spoon given to 2 6 i f t bgs. 

3 0 - -30 

35-

C3 

oc 

The borehole was gilled with a AV (LD.) hollow sten auger nounted to a 
050 Oiedrkih truck-nounted gi l l rig produchg a SM' (01).) borehole. 
Calttomia sanplers (3' dianeter spit spoon sanplers with a 6 ' brass liner 
retained m the botton of the sanpler) were given with a 300 b hanner 
operated nechanically by a winch ine nounted on the drl i rig. Sanples 
were logged by a Barr Engneering Conpany (Barr-612/832-2600) 
geologist and the borehole was driied by MTO Environnental Drilhg 
1WTD-7l5/359-70flO). 

-35 

40- -AL 

C O M M E N T S : SAMPLE METHOD; 6 = g r a b ; SSB= split barrel with brass liner; SS= sp i t spoon (no Iherk TW= thin wall; HP= 
hydropunch water sample. ODOR; L= tow; M= modorate; S= strong; VS= very s t rong; P= petroleum; D= dieseL 
SHEEN: N= none; T= t race ; M= moderate; H= heavy. MOISTURE: D= g y ; M= moist l^= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= A s / C d / P b / S e / H g / t o t Cyan ide/BETX/ PAH/Phenols, FS= Full Scan analysis. 
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PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 10/5/93 
DATE COMPLETED: 10/5/93 
FIELD INSPECTOR: K. Frencfi (Barr) 
CREW CHIEF: M. Mueller (WTD) 

BORING LOG 

BORING NUMBER: SB-30 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 602.08 f t MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 

Poorly graded sand (SP). About 95X fine subrounded sand, <5X sit, trace 
nedkinlo coarse subangular sand. Sand fraction consisted nostly of 
quartz, 10X to ISX nisceianeous ithologies. Brown (I0YR5/3). FiH-gedge 
spois. 

Sit (ML). About 95X to lOOX silt trace to SX fine subrounded sand, trace 
nedkin to coarse sand. Medkin to coarse sand fraction consisted nostly 
of coal fragnents and snail wood pieces. Silt exhibited low plastcity and 
low toughness. Fil-gedge spoils. 

4Coal sean, O.OI-ft thick, at 7.9 ft below ground surface (bgs). 

Poorly graded sand (SP). About 95X fine subrounded sand, <5X sit, trace 
angular nedkin sand. Sand fraction consisted of 85X quartz, ISX shell 
fragnents, basalts and niscellaneous Itthologies. Fill-dredge spois. 

^Sanple contahed trace coarse sand and fine subangular to subrounded 
gavel fron 14.5 to 16.5 ft bgs. 

Coal and coal fine bed. Black (10YR2/1). 

Poorly graded sand (SP). Fil. 
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COMMENTS: SAMPLE METHOD: G=gab; SSB= split barrel with brass liner; SS= spit spoon (no Iher); TW= thin wall; HP= 
hy*opunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= trace; M= moderate; H= heavy. MOISTURE: D= &Y, M= moist W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= As/Cd/Pb/Se/Hg/tot Cyanide/BETX/ PAH/Phenols. FS= Ful Scan analysis. M17= 
dupicate sample. GEOTECHNICAL SAMPLE TYPES: G= ga in size. 
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PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 10/5/93 
DATE COMPLETED: 10/5/93 
FIELD INSPECTOR: K. French (Barr) 
CREW CHIEF: M.Mueller (WTD) 

BORING LOG 

BORING NUMBER: SB-30 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 602.08 f t MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 01 t ^ 
a 

Poorty graded sand (SP). About 95X fine to nedkin subangular to 
subrounded sand, <5X silt Sand fractnn consisted of 85X quartz, ISX 
nafic and niscellaneous Itthologies. Brown (tOYR5/3). FiL 
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SM 
Sity sand (SM). About eox to 70X fine suteounded sand, 30X to 40X silt, 
trace coarse subangular sanl Black (I0YR2/1). FUL 

SP 

Poorly graded sand (SP). About 95X fine to nedkin subangular sand, trace 
coarse sand, 5X sit. Sanple contained snail coal fragnents. Fil. 

^Poorly gaded sand (SP) at 24.5 ft bgs. About 7SX fine subrounded 
sand, 20X nediun subangular sand, <5X sit. Mediun sand fraction included 
basatt and feldspathk; ithologies. Sanple contahed snail coal fragnents. 
Very dark grayish brown (I0YR3/2). FiL 

-25 

SP 

Poorly graded sand (SP). About 75X fine subrounded sand, 20X nedkin 
subangular sand, <5X sit. Medun sand fraction hcluded basalt and 
feldspathk: ithologies. Very dark grayish brown (10YR3/2). Lake 
sedinents-beach deposits. 
^Sanple contahed a O.OHft thick sitt layer at 27.6 ft bgs. 

^Poorly graded sand (SP) at 27.7 ft bgs. About 9SX fine subrounded 
sand, trace to SX nediun subangular sand, <5X sit, trace coarse sand. 
Very dark gray (I0YR3/1). Lake sediients-beach depostts. 

4Sit laninations at 30.6 ft bgs. 

4Poorty graded sand (SP) at 32.0 ft bgs. About 85X fine subrounded 
sand, 10X nediun subangular sand, trace coarse sand, <5X s i t Sand 
fractk>n hckided SOX quartz, 20X shei fragnents, nafics, and 
feldspathcs. Very dark gray (10YR3/1) to black (I0YR2/I). Lake 
sedinents-beach deposits. 

-30 

-35 

Poorly graded sand wtth sitt (SP-SM). About 90X fhe subrounded sand, 
SP-SI^ lOS sil>> trace fine suteounded basaltc gaveL Black (tOYR2/l). Lake 

sedinents-beach deposits. 

Poorty graded sand to poorly gaded sand with sitt (SP/SP-SM). About 
90X to 95X fhe subrounded sand, SX to 10X sitt, trace coarse sand. Black 
(10YR2/1). Lake sediients-beach depostts. 

SP/ 
SP-S^< 

-^. 

COMMENTS: SAMPLE METHOD: G=gab; SSB= split barrel with brass linen SS^ spit spoon (no Iher); TW= thin wall; HP= 
hygopunch water sample. ODOR; L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN; N= none; T= trace; M= moderate; H= heavy. MOISTURE; 0= Hry. M= moist W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= As/Cd/Pb/Se/Hg/ to t Cyanide/BETX/ PAH/Phenols. FS= Fui Scan analysis. M17= 
dupicate sample. GEOTECHNICAL SAMPLE TYPES: G= ga in size. 

Page 2 of 3 



PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 10/5/93 
DATE COMPLETED: 10/5/93 
FIELD INSPECTOR: K. French (Barr) 
CREW CHIEF: M.Mueller (WTD) 

BORING LOG 

BORING NUMBER: SB-30 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 602.08 ft MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 
.c 

•̂  , 
<^ I 
01 • 

o 

Poorty graded sand to poorly gaded sand with sitt (SP/SP-SM). About 
90X to 95X fhe subrounded sand, 5X to tOX sitt, trace coarse sand. Black 
(I0YR2/I). Lake sediients-beach depostts. 
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Sity sand with gravel (SM). About SOX fhe to nedun subangular to 
subrounded sand, ISX coarse subangular sand, 20X fine to coarse 
subangular to subrounded gaveL ISX silt Black (10YR2/1). Lake 
sedinents-beach deposits. 

4 5 -

Lean clay (CL). About 90X clay, 10X sit , trace coarse angular to 
subangular sand. Clay eihbtted no diatancy, very high g y strength, 
nedkin plasticity, and high toughness. Hard Gray (I0YR5/1) with black 
discotoratlon fron 42.8 to 43.4 f t bgs. TIIL 
End of boring at 42.0 ft bgs. SpItt spoon t^ven to 44.0 ft bgs. 

J : 45 

5 0 - -50 

55 -

cc 
O 
I . 

The borehole was gilled with a AH' {ID.) hoiow sten auger nounted on an 
ORV Mobil B-57 ATV gi l l riq produchg a 8K' (O.D.) borehole. Calttomia 
sanplers (3* dianeter spiifspoon sanplers with a 6' brass liner retahed 
in the botton of the sanpler) were driven with a 300 b hanner operated 
nechanically by a winch ine nounted on the g i i rig. Sanples were logged 
by a Barr Engheerhg Conpany (Barr- 612/832-2600) geokigist and ihe 
borehole was g i l ed by HTD Environnental Driling (HTO-715/359-7090). 

-55 

60- -60 

C O M M E N T S : SAMPLE METHOD: 6 = g a b ; SSB= split barrel with brass liner; SS= sp i t spoon (no Iher); TW= thin wall; HP= 
hydropunch water sample. ODOR: L= tow; M= modorate; S= st rong; VS= very strong; P= petroleum; 0 = dieseL 
SHEEN: N= none; T= t race ; M= moderate; H= heavy. MOISTURE: D= g y ; M= moist; W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= A s / C d / P b / S e / H g / t o t Cyan ide /BETX/ PAH/Phenols. FS= Fu i Scan analysis. Mt7= 
d u p i c a t e sample. GEOTECHNICAL SAMPLE TYPES: G= g a i n size. 
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PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 10/5/93 
DATE COMPLETED: 10/5/93 
FIELD INSPECTOR: K. Frencfi (Barr) 
CREW CHIEF: M.Mueller (WTD) 

BORING LOG 
BORING NUMBER: SB-31 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 604.07 ft MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 

Poorty graded sand (SP). About SOX fine subrounded sand, 10X to 15X 
nedkin subangular sand, <5X sit, trace coarse sand, trace fine subangular 
to subrounded gravel. Sand fraction consisted of 90X quartz and 10X 
nafic and niscellaneous Itthologies. Sanple contained root fbers. Brown 
(10YR5/3). Fil-dredge spoils. 

i Sanple fron 2.0 to 4.0 ft below ground surface (bgs) contained coal 
pieces. 

^Sanple fron 4.5 to 6.5 ft bgs contained coarse coal gravel pieces. 

Poorly graded sand wtth sitt (SP-SM). About 70X fine subrounded sand, 
10X to ISX nedun subangular sand, lOX sitt, trace to 5X fine subrounded 
quartz and basatt gravel. Dark gayish gown (K)YR4/2). Fil-dredge 
spois. 

Sity sand (SM). About 70X fhe suteounded sand, 30X silt, trace fine 
angular gaveL Black (I0YR2/1). mi-dredge spoils. 

_, Poorly graded sand (SP). About 90X fine subrounded sand, 5X nediun _ 
1 sand, <5X silt. Brown (10YR5/3). Fii-gedge spois. \ 

Poorly gaded sand to poorly gaded sand with sitt (SP/SP-SM). About 
90X to 95X fhe subrounded sand, SX to 10X sitt, trace fine to coarse 
gavel. Sanple contahed coal fragnents. Brown (I0YR5/3) nottled with 
very dark brown (10YR2/2). FHhdredge spois. 

Poorly graded sand (SP). About 90X fine subrounded sand, SX nediun 
angular sand, <5X sitt. Sand fractnn consisted of 95X quartz and SX 
nafic and feldspathic lithokigies. Botton of sanpler contahed a large 
fragnent of weathered concrete . Fil-gedge spois. 
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COMMENTS: SAMPLE METHOD: G=gab; SSB= split barrel with brass liner. SS= spit spoon (no Iher); TW= thin wall; HP= 
hydropunch water sample. ODOR; L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= trace; M= moderate; H= heavy. MOISTURE: D= dry; M= moist W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= As/Cd/Pb/Se/Hg/tot. Cyanide/BETX/ PAH/Phenols. GROUP FS= Full scan 
analysis. M19= dupicate sample. 
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PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 10/5/93 , 
DATE COMPLETED: 10/5/93 
FIELD INSPECTOR: K. French (Barr) 
CREW CHIEF: M. Mueller (WTD) 

BORING LOG 

BORING NUMBER: SB-31 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 604.07 ft MSL 
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DESCRIPTION OF MATERIALS AND REMARKS < ^ i 
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28 N/N 7.1 

300 N/N 7.4 
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^ ^P / -. Coal with coal fhes. Black. 
^OAL/ 

SM 

Sity sand (SM). About SOX coarse sand, 30X fhe to nediun sand, ISX sit, 
5X fine gravel. Coarse sand and gavel fractions consisted of coal 
furnace slag nateriaL Black (I0YR2/I). FiL 

Poorty graded sand (SP). About 75X fine subrounded sand, 20X nedkin 
subangular sand, <5X sit. Coarser gains consisted of shell fragnents, 
quartz, and nafk; and feklspathic litnologies. Brown (I0YR5/3). Lake 
sedinents-beach deposits. 

4Cokir changed to dark gayish brown (I0YR4/2) at 24.5 to 26.5 ft bgs. 

SP -25 

Poorly graded sand (SP). About 95X fine subrounded sand, <5X sit. Sand 
fractkin consisted of 75X quartz and 25X nafic and feldspathic 
Itthologies. Very dark gay (I0YR3/1). Lake sedinents-beach deposits. 

^Sanple contahed trace nediun sand-sized angular shei fragnents 
beginning at 29.5 ft bgs. 

-30 

SP 

-35 

-40 

COMMENTS: SAMPLE METHOD: G=gab: SSB= split barrel with brass liner; SS= spit spoon (no Iher); TW= thin wall; HP= 
hy*opunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN; N= none; T= trace; M= moderate; H= heavy. MOISTURE: D= * y ; M= moist W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= As/Cd/Pb/Se/Hg/ tot Cyanide/BETX/ PAH/Phenols. GROUP F S - Full scan 
analysis. M19- dupicate sample. 
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PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 10/5/93 
DATE COMPLETED: 10/5/93 
FIELD INSPECTOR: K. French (Barr) 
CREW CHIEF: M.Mueller (WTD) 

BORING LOG 
BORING NUMBER: SB-31 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 604.07 ft MSL 
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DESCRIPTION OF MATERIALS AND REMARKS <^ i 
01 \ 
o 

Poorty graded sand (SP). About 95X fine subrounded sand, <5X s i t Very 
T dark gay (I0YR3/1). Lake sedinents-beach deposits. 

Poorty graded sand wtth sitt (SP-SM). About 90X fhe subrounded sand, 
lOX silt, trace coarse angular sand, trace fhe angular to subangular 

gravel. Coarse sand antf gravel fraction consisted of nostly nafic clasts. 
lack (10YR2/1). Lake sediients-beach depostts. 
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20 N/N 8.2 
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SP-SM 

^Sanple contahed apgoxinately 30X fhe gravel at 44.0 ft bgs. 

GM 

ML/CL '1 
Sity gavel (GM). About 40X coarse angular black stained dotonite or 
liiestone gaveL 35X fhe sand I5X silt, lOX nedwn to coarse sand. Black 
(I0YR2/1). Lake sediients-beach depostts. 

.-45 

S£::St^ 
/SM 

Clayey sit (ML/CL). About 70X sitt, 30X clay. Clayey sit exhibited low 
toughness, rapkl diatancy, and low plasttoity. Black (10YR2/1). Qacial 
deposits. 
Poorty gaded sand with sitt to sitty sand (SP-SM/SM). About 85X to 90X 
fine to nedkin sand, lOX to ISX silt, trace coarse sand, trace fhe angular 
gavel. Black (10YR2/1). Glacial deposits. 

SM 
Sity sand with gravel (SM). About 45X fine to nedun sand, 20X coarse 
angular inestone or dokinite gaveL 20X coarse angular sancL ISX sitt. 
Black (10YR2/I). Glacial deposits. 

i: 
i: 
i: 

F,«l 
CL 

Lean clay (CL). Mostly clay, trace coarse sand. Clay exhibited nediun 
toughness, nediun plastictty, no diatancy, and high g y strength. Fkn. 
Clay contained ninute horizontal fractures. Gray (I0YR5/1). TiL 

-50 

End of boring at 49.5 ft bgs. Spit spoon driven to 5L5 ft bgs. 

55-

2J 

ct 

The borehole was gilled with a AV (Ii).) holow sten auger nounted on an 
ORV Mobil B-57 ATV gi l l rig produchg a 8M' (0.0.) borehole. Calttornia 
sanplers 13' dianeter split spoon sanplers wtth a 6' brass liner retahed 
in the botton of the sanpler) were driven with a 3001) hanner operated 
nechanically by a winch ine nounted on the drii rig. Sanples were l o ^ e d 
by a Barr Engheerhg Conpany (Barr- 612/832-2600) geotoglst and the 
borehole was g i led by HTO Environnental Driling (HTD-715/359-7090). 

-55 

60- -6^ 

C O M M E N T S : SAMPLE METHOD: G=grab; SSB= split barrel with \xa%% liner; SS= spi t spoon (no Iher); TW= thin wall; HP= 
h y * o p u n c h water sample. ODOR; L= low; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= t race; M= moderate; H= heavy. MOISTURE: D= * y ; M= moist W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= A s / C d / P b / S e / H g / t o t Cyanide/BETX/ PAH/Phenols. GROUP FS= Full scan 
analysis. Mt9- dup ica te sample. 
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PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 9/13/93 
DATE COMPLETED: 9/13/93 
FIELD INSPECTOR: K. French/J. Fox (Barr) 
CREW CHIEF: B. Loveland (WTD) 

BORING LOG 

BORING NUMBER: SB-32 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 587.27 f t MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 

-1 Sity sand (SM). Sanple contahed organic sol and roots. FilL r 

Lean clay with sand and gravel (CL). Sanple consistsed of nixed fill wtth 
sone brick pieces. Fil. 

4Lean clay with sand (a) at 2.0 ft below gound surface (bgs). About 
SOX fines, nostly clay, ISX to 20X nediun to coarse sand. Clay exhibited 
nediin toughness, nediun plasticity, and no dilatancy. Sanple contained 
pieces of brick. Very dark brown (IOYR2/2). FilL 

IHater level is 5.0 ft bgs after 7 nhutes of recovery wtth 7 ft of auger. 

Poorly graded sand wtth sitt (SP-SM). About 10X sitt, 90X fine to nediun 
subangular to subrounded sand, nostly fine sand. Pale brown (10YR6/3). 
Lake sedinents-beach depostts. 

Poorly gaded sand (SP). About <5X sit, 95X fine to nediun subrounded 
sanl Sand fraction consisted of nostly quartz sand, ISX nafic and ithk; 
sand. Lake sediients-beach deposits. 

-1 Poorly graded sand (SP). About <5X sit, 75X coarse sand, lOX fine r 
1 subangular to suteounded gaveL 15X fine to nediin sand. \ 

Poorty graded sand (SP). About <5X sit, 95X fine to nediun, nostty fine 
giartz sand. Yelowish brown (10YR5/4). Lake sedinents-beach deposits. 

4Cok)r change to brown (10YR5/3) at 12.0 ft bgs. 

4Sand fractkin consisted of about SOX fine giartz sand, 20X nafic, 
linestone, and ithic sanl Sanple dscokired dark gayish brown (10YR4/2) 
at 14.5 ft bgs. 

<Sanple dlscokired to a very dark gay (10YR3/1) at 17.0 ft bgs. 

Poorly graded sand to poorly gaded sand with sitt (SP/SP-SM). 

.c 

o 

-5 

HO 

H5 

on 
d < j 

COMMENTS: SAMPLE METHOD: G=gab; SSB= split bare l with brass liner; SS= spit spoon (no liner); TW= thin wall; HP= 
hy*opunch water sample. ODOR; L= low; M= modorate; S= strong; VS= very strong; P- petroleum; D= dieseL 
SHEEN: N= none; T= trace; M= moderate; H= heavy. MOISTURE: D= dry; M= moist W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= As/Cd/Pb/Se/Hg/tot Cyanide/BETX/ PAH/Phenols, M3= duplicate sample. 
GEOTECHNICAL SAMPLE TYPES: GS= ga in size. 
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PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 9/13/93 
DATE COMPLETED: 9/13/93 
FIELD INSPECTOR: K. French/J. Fox 
CREW CHIEF: B. Loveland (WTD) 

BORING LOG 

BORING NUMBER: SB-32 

RISER PIPE ELEVATION: N/A (Barr) 
GROUND SURFACE ELEVATION: 587.27 f t MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 

Poorly graded sand to poorly gaded sand with sitt (SP/SP-SM). About 
90X to 95X fhe very fine suteounded to rounded sanl nostly giartz, SX 
to 10X sit. Sanple discolored very dark gay (10YR3/I). Lake 
sednents-beach deposits. 
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cc 
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Poorly graded sand wtth sitt to sitty sand (SP-SM/SM). About 85X to 90X 
very fhe rounded sanl lOX to 15X silt Sanple discokired very dark gay 
(I0YR3/I). Lake sedinents-beach deposits. 

^Sanple is discolored black (I0YR2/1) at 24.5 to 30.1 ft bgs. 

-25 

SP-SH 
/SM 

-30 
i.-fl-.j. 

Sity gavel wtth sand (GM). About 40X coarse subangular to angular 
liiestone gaveL 40X fhe sanl ISX to 20X sit. Lake sednents- beach 
depostts. 

Sit (ML). About 100X sitt, trace fine sanl Sanple discolored black 
(10YR2/I). Glacial deposits. 
4Sity sand (SM) lens at 32.9 to 33.2 ft bgs. About SOX to 85X fine to 
nedkin sanl ISX to 20X sitt. 

] 

SM 

Sity sand (SM). About SOX nediin to coarse subangular to angular sanl 
20X sitt. Sand fraction consisted of inestone and nafic sanl Glacial 
depostts. 

-35 

g m ^ K 

ML 
Sit (ML). About lOOX silt, trace coarse liiestone gavel. Black (I0YR2/1). 
Glacial deposits. 

SM 
Sity sand (SM). About SOX nedkin to coarse subangular to angular sand, 
ISX to 20X sitt. Sand fractkin consisted of inestone and nafic sand. 
Glacial deposits. 

CL 

ML 

Lean clay with sand and sit (CL). About 70X clay, 15X sitt, ISX nedun to 
coarse sanl trace coarse gaveL day exhibtted nedun toughness, 

I nedkin plasticity, and no diatancy. Til 

Sit (ML). About lOOX silt trace coarse liiestone gavel. Black (»YR2/I). 
,Ti l . 

J . 

CL Lean clay with sand ICL). Til. -4L 

COMMENTS: SAMPLE METHOD: G=gab; SSB= split barrel with brass liner; SS= spit spoon (no liner); TW= thin wall; HP» 
hy*opunch water sample. ODOR: L= k)w; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= trace; M= moderate; H= heavy. MOISTURE; D= * y ; M= moist W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= As/Cd/Pb/Se/Hg/ tot Cyanide/BETX/ PAH/Phenols, M3= duplicate sample. 
GEOTECHNICAL SAMPLE TYPES: 6S= ga in size. 
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PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 9/13/93 
DATE COMPLETED: 9/13/93 
FIELD INSPECTOR: K. French/J. Fox (Barr) 
CREW CHIEF: B. Loveland (WTD) 

BORING LOG 

BORING NUMBER: SB-32 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 587.27 f t MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 01 1 
a 

Lean clay wtth sand (a ) fron 39.5 to 40.6 ft bgs. About 85X fines, nostly 
clay, ISX fine to coarse sanl Clay exhbtted nedun to high toughness, 
nedkin plasticity, no diatancy. Har l Black (10YR2/1). TiL 
4Lean clay (CL) fron 40.6 to 4L5 ft bgs. About 100X fhes, nostly clay, 
trace sand. Clay exhibited nediun to high toughness, nediun plastk:ity, 
and no diantancy. Black (I0YR2/1) to gay (I0YR5/1) at spoon botton. 
Til . 

26 

30 

48 

50 M/T 8.6 ^ ) 
< CL 

End of boring at 39.5 ft bgs. Spit spoon given to 4L5 ft bgs. 
I-

45- The borehole was gilled with a 4K' (LO.) hollow sten auger nounted to a 
050 Diedrh:h truck-nounted gill rig produchg a 8K' {OD.) borehole. 
California sanplers (3' daneter spit spoon sanplers with a 6' brass liner 
retained in the botton of the sanpler) were given with a 300 b hanner 
operated nechanically by a winch ine nounted on the dril rig. Sanples 
were logged by a Barr Engneering Conpany (Barr-612/832-2600) 
geologist and the borehole was driled by HTD Environnental Drilhg 
IHTO-715/359-7090) . 

^ 5 

50- -50 

55- -55 

(£l 

I 
A . 

60- -60 
COMMENTS: SAMPLE METHOD: G=gab; SSB= split barrel with brass liner; SS= spit spoon (no linerk TW= thin wall; HP= 

hygopunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN; N= none; T= trace; M= moderate; H= heavy. MOISTURE: D= & Y . M = moist W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= As/Cd/Pb/Se/Hg/ to t Cyanide/BETX/ PAH/Phenols, M3= duplicate sample. 
GEOTECHNICAL SAMPLE TYPES: 6S= g a i n size. 
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PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 9/14/93 
DATE COMPLETED: 9/14/93 
FIELD INSPECTOR: J. Fox / S. Botts 
CREW CHIEF: B. Loveland (WTD) 

BORING LOG 
BORING NUMBER: SB-33 

(Barr) 
RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 587.11 f t MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 

Sity sand (SM). Fhe grahed swd with sitt, sigitly organic and confining 
pieces of furnace slag, brick, and concrete. Black (10TR2/t). Rtt. 

Poorly graded sand (SP). Fhe grained sanl stained black (10YR2/1) 
contahing goMen brown oi in the pore spaces. Strong coal tar odor. Oily 
blebs detected with the sheen test. Lake sednents - beach sands. 

Poorty graded sand (SP). Mediun gahed sanl Very dark gay 
(I0YR3/1). 01 coated grains. 

i Color change to dark gay (10YR4/1) below 17 ft bgs. 

£ 

o 

_ c 
- 0 

HO 

H5 

^ 1 . -

COMMENTS: SAMPLE METHOD: G=gab; SSB= split barrel with brass liner; SS= spit spoon (no liner); TW= thin wdl; HP= 
hygopunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; 0= dieseL 
SHEEN: N= none; T= trace; M= moderate; H= heavy. MOISTURE: D= dry. M= moist W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= As/Cd/Pb/Se/Hg/tot Cyanide/BETX/ PAH/Phenols. GEOTECHNICAL SAMPLE 
TYPES; G= ga in size. 
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PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 9/14/93 
DATE COMPLETED: 9/14/93 
FIELD INSPECTOR: J. Fox / S. Botts 
CREW CHIEF: B. Loveland (WTD) 

BORING LOG 
BORING NUMBER: SB-33 

(Barr) 
RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 587.11 ft MSL 
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DESCRIPTION OF MATERIALS AND REMARKS <^i 
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SP Poorly graded sand to poorly gaded and wtth sitt (SP/ SP-SM). Fine 
gained sand with about 5 to lOX fhes as s i t Gray (10YR5/I). Lake 
sedinents - beach deposits. 

Poorty graded sand (SP). Fhe grained sanl Dark gray (10YR4/I). 
-25 

SP 

SP/ 
$ P - S M 

Poorty graded sand to poorly gaded sand with sitt (SP/SP-SM). Fhe 
gained sand with about 5 to nx fhes as sit. Gray (I0YR5/I). 

i Driling action hdk;ates gavel at 29 ft bgs. 

-30 

CL 

Sity lean clay (a ) . Lean clay with trace anounts of fhe to coarse sand 
and gravel. Grayish gown (I0YR5/2). TiL 

End of boring at 31.5 ft bgs. 

The borehole was gilled with a A%' (LD.) hollow sten auger nounted to a 
050 Diedrch truck-nounted gill rig produchg a 8M' (OA) borehole. 
California sanplers (3' dianeter spit spoon sanplers with a 6' brass liner 
retained in the botton of the sanpler) were given with a 300 b hanner 
operated nechanically by a winch ine nounted on the dril rig. Sanples 
were logged by a Barr Engineering Conpany (Barr-612/832-2600) 
geologist and the borehole was driled by HTO Environnental Drilhg 
(HTD-715/359-7090). 

-35 

-40 

COMMENTS: SAMPLE METHOD: G=gab: SSB= split barrel with brass liner; SS= spit spoon (no Iher); TW= thin wall; HP= 
hygopunch water sample. ODOR; L= tow; M= modorate; S= strong; VS= very strong: P= petroleum: D= dieseL 
SHEEN; N= none; T= trace; M= moderate; H= heavy. MOISTURE: D= * y ; M= moist W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= As/Cd/Pb/Se/Hg/ tot Cyanide/BETX/ PAH/Phenols. GEOTECHNICAL SAMPLE 
TYPES: 6= g a i n size. 
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PROJECT: WCP RI/FS PHASE 2 
DATE STARTED: 10/6/93 
DATE COMPLETED: 10/6/93 
FIELD INSPECTOR: K. French (Barr) 
CREW CHIEF: B. Loveland (WTD) 

BORING LOG 
BORING NUMBER: SB-34 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 586.55 f t MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 

Sity sand (SM). About 75X fine subrounded sanl ISX sitt, 10X fine to 
coarse gavel. Gravel fraction included brick nateriaL Sanple contained 
root fbers. Very dark grayish brown (10YR3/2). FiL 

Sity sand (SM). About 65X sand-sized coal naterid, 20X fhe to coarse 
gavel, 15X s i t Gravel fraction consisted of brick and slag naterial. Sitt 
and sand fractkins consisted nostly of coal fine nateriaL Black 
(10YR2/1). FiL 

^Sanple appeared saturated with brown oi at 4.5 to 5.8 ft bekiw gound 
surface (tigs). 

Sit (ML). Mostly sitt, stahed Mack, possibly an industrial pond deposit 
Fil. 

Poorly graded sand (SP). Mostly fine sanl Sanple appeared to be 
saturated with OIL Black (I0YR2/1). Lake sedinents-beach deposits. 

4Poorty graded sand (SP) h sanple fron 9.5 to 11.5 ft bgs. About 95X fhe 
sanl <5X silt, trace nediun to coarse sanl Thh f in of gown oil washed 
out of sanple. Very dark gay (10YR3/1). Lake sednents-beach 
depostts. 

^Increased percentage of oil h sanple fron 12.0 to 14.0 ft b g i Sanple 
appeared to be apgoxinately 30X saturated with oIL 

ISanple fron 14.5 to 16.5 ft bgs exhibited heavy rainbow sheen during 
sheen test. Less oil washed out of sanple. 

4Sanple fron 17.0 to 19.0 ft bgs exhibited heavy rainbow sheen durhg 
sheen test 

01 i t 
o 

-5 

HO 

H5 

0 1 
dK. 

COMMENTS: SAMPLE METHOD: G=gab; SSB= split barrel with brass liner; SS= spit spoon (no Iherh TW= thin wall; HP= 
hy*opunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= trace: M= moderate; H= heavy. MOISTURE: D= dry. M= moist W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= As/Cd/Pb/Se/Hg/ to t Cyanide/BETX/ PAH/Phenols. GROUP 6= GROUP 5 + 
Corrosivity and Reactivity. B= sulfur bacter ia S= sulfide, sulfate, iron. 
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PROJECT: WCP RI/FS PHASE 2 
DATE STARTED: 10/6/93 
DATE COMPLETED: 10/6/93 
FIELD INSPECTOR: K. Frencti (Barr) 
CREW CHIEF: B. Loveland (WTD) 

BORING LOG 
BORING NUMBER: SB-34 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 586.55 ft MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 01 1 

o 

Poorly graded sand (SP). About 95X fine sanl <5X sitt. Sanple exhbtted 
heavy sheen durhg sheen test and contahed trace oil blebs. Very dark 
gay (10YR3/1). Lake sediients-beach deposits. 
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SP 

Poorly graded sand to poorly gaded sand with sitt (SP/SP-SM). About 
90X to 95X fhe sanl SX to 10X silt trace nediun sanl Black (IOYR2/0. 
Lake sedinents-beach depostts. 

-25 

SP/ 
jsP-sM 

' < 7 ; 

CL 

Lean clay with sand and gravel (CL). About 65X clay, ISX fine to coarse 
angular gaveL ISX fine sand, 5X coarse angular sand. Clay exhibited 
nediin toughness, nediun plastk;ity, high dry strength, and no dilatancy. 
Har l Gray (10YR5/I) with black discoloration diffused hto clay aking 
horizontal fractures h clay. TIL 

-30 

•C CL/Ml 

<7. 

zim, 
CL I 

Sity lean clay (a/ML). About SOX clay, 40X sit. Clay exhbtted k)w to 
nediin toughness, low to nedun plasticity, and sk)w diatancy. Soft. Gray 
(1OYfl5/0. Til. 

Lean clay (CL). About 100X clay, trace coarse angular sanl Qay 
exhibited nediun toughness, low to nedkin plasticity, and no dilatancy. 
Firn. Gray (lOYRS/C TIL i: 
End of boring at 32.0 ft bgs. SpItt spoon driven to 34.0 ft bgs. 

The borehole was gilled with a 4K' (LD.) hollow sten auger nounted to a 
050 Diedrch truck-nounted gill rig produchg a SM' (Oil.) borehole. 
Calttornia sanplers (3' dianeter spit spoon sanplers with a 6' brass liner 
retained in the botton of the sanpler) were given with a 300 b hanner 
operated nechanically by a winch ine nounted on the dril rig. Sanples 
were logged by a Barr Engineering Conpany (Barr-612/832-2600) 
geologist and the borehole was driled by MTD Environnental Drilhg 
lHTD-715/359-7090). 

-35 

40- -40 

COMMENTS: SAMPLE METHOD: G=gab; SSB= split barrel witti brass liner; SS= spit spoon (no Iher); TW= thin wall; HP= 
hygopunch water sample. ODOR: L= kiw; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN; N= none; T= trace; M= moderate; H= heavy. MOISTURE; D= g y ; M= moist W= wet. ANALYTICAL 
SAMPLE TYPES; GROUP 5= As/Cd/Pb/Se/Hg/ tot Cyanide/BETX/ PAH/Phenols. GROUP 6= GROUP 5 + 
Corrosivity and Reactivtty. B= sulfur bacter ia S= sulfide, sulfate, iron. 
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BORING LOG 
PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 9/21/93 
DATE COMPLETED: 9/21/93 
FIELD INSPECTOR: K. Frencti/K. Laufenberg (Barr) 
CREW CHIEF: B. Loveland (WTD) 

BORING NUMBER: SB-35 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 585.8 f t MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 

Blacktop and cnished rock base. FIL 

Sity sand (SM). About SOX fhe to coarse subangular to rounded sand, 
30X sit, lOX liiestone and rust-cok>red brck and slag nateriaL Black 
(I0YR2/I). FH 

Poorly graded sand (SP). About 90X fine to nedun subrounded sand, SX 
fine to coarse subrounded gavel slag nateriaL <5X sit. Dark yelowish 
gown (10YR3/6) with pockets of very dark gay (10YR2/1). FilL 

Sity sand (SM). About 70X fhe to coarse subangular liiestone to 
subrounded quartz sand, ISX sit, ISX fhe subangular linestone gravel. 
Very dark grayish brown (10YR3/2). FiL 
4Si y sand (SM) wtth hcreased silt content to 20X. Sanple contained 
dark-cokired Itthic fragients. Discolored black (I0YR2/I) at 5.5 ft below 
gound surface (bgs). FilL 

4Sity sand (SM) wtth hcreased silt content to SOX and trace fhe 
liiestone gavel at 7.0 ft bgs. Black {10YR2/1). Fil. 

Poorly graded sand (SP). About 9SX fine suteounded sand, nostly quartz, 
5X sitt. Black (I0YR2/1). Lake sediients-beach deposits. 

4Trace fine angular inestone sand at 12.0 ft bgs. 

Poorly graded sand to poorly gaded sand with sitt (SP/SP-SM). About 5X 
to 10X sit, 90X very fhe sand, nostly quartz, trace fhe angular liiestone 
sanl Black (I0YR2/1). Lake sedinents-beach deposits. 
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COMMENTS: SAMPLE METHOD: G=gab; SSB= split barrel with brass liner; SS= spit spoon (no liner); TW= thin wall; HP= 
hygopunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN; N= none; T= trace; M= moderate; H= heavy. MOISTURE: D= * y ; M= moist W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= As/Cd/Pb/Se/Hg/tot Cyanide/BETX/ PAH/Phenols. GROUP 6= GROUP 5 + 
Corrosivity and Reactivity. B= sulfur bactena S= sulfide, sulfate, iron. M7= duplicate sample. 
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BORING LOG 
PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 9/21/93 
DATE COMPLETED: 9/21/93 
FIELD INSPECTOR: K. Frencti/K. Laufenberg (Barr) 
CREW CHIEF: B. Loveland (WTD) 

BORING NUMBER: SB-35 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 585.8 f t MSL 
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DESCRIPTION OF MATERIALS AND REMARKS a n . 
01 — 
o 

Poorly graded sand to poorly gaded sand with sitt (SP/SP-SM). About 5X 
to lOX sit, 90X very fhe sand, nostly quartz, trace fhe angular liiestone 
sanl Black (I0YR2/1) with pockets of very dark gray (I0YR3/I). Lake 
sedinents-beach deposits. 
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Poorly graded sand wtth sitt (SP-SM). About 90X very fine subrounded 
sanl nostly quartz, 10X silt Black (10YR2/1). Lake sediients-beach 
deposits. 

SP-SK( 

Poorly graded sand (SP). About 95X very fhe sugounded sand, nostly 
quartz, <5X silt trace very fhe angular lithic sand. Black (10YR2/1). Lake 
sedinents-beach deposits. 

-25 

SP 

Poorly graded sand wtth sitt (SP-SM). About 90X very fine subrounded 
quartz sanl lOX sitt, trace nedkin su^ounded ithk; gaveL Black 
(10YR2/I). Lake sediients-beach depostts. 

SP-SM 

-30 

\ r ^ ^ l CL . . 

Poorly graded gravel with sand and sitt (GP-GM). Mostly subangular fine to 
coarseliiestone gaveL 10X sit, ISX fhe quartz sand and fhe fo coarse 
subangular linestone sanl 

Lean clay (CL). Mostly clay, 10X of 15X sit. Clay exhibited nediun 
plastcity Hard. Gray (tOYRS/l). Til. 

35-

Ol 

s 
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o 

4Note; Spit spoon was given a second t i ie fron 3L5 ft to 32.0 ft bgs to 
verify presence of tlL 
End of boring at 29.5 ft bgs. Split spoon given to 32.0 ft bgs. 

The borehole was gilled with a 4K' (LD.) hollow sten auger nounted to a 
050 Oiedrk:h truck-nounted gill rig produchg a 8K' (Oil.) borehole. 
California sanplers (3* dianeter spit spoon sanplers with a 6' brass liner 
retained in the botton of the sanpler) were given with a 300 b hanner 
operated nechanically by a winch ine nounted on the dril rig. Sanples 
were logged by a Barr Engineering Conpany (Barr-612/832-2600) 
geologist and the borehole was driled by MTD Environnental Orilhg 
(MTD-715/359-7090). 

-35 

40- -40 

COMMENTS: SAMPLE METHOD; G=gab; SSB= split barrel with brass liner; SS- spit spoon (no Iher); TW= thin wail; HP= 
hygopunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN; N= none; T= trace; M= moderate; H= heavy. MOISTURE; D= g y ; M= moist W= wet ANALYTICAL 
SAMPLE TYPES: GROUP 5= As/Cd/Pb/Se/Hg/tot. Cyanide/BETX/ PAH/Phenols. GROUP 6= GROUP 5 + 
Corrosivity and Reactivtty. B= sulfur bacter ia S= sulfide, sulfate, iron. M7= duplicate sample. 
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BORING LOG 
PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 9/21/93 
DATE COMPLETED: 9/21/93 
FIELD INSPECTOR: K. French/K. Laufenberg (Barr) 
CREW CHIEF: B. Loveland (WTD) 

BORING NUMBER: SB-36 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 585.64 ft MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 
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ML Sandy sitt (ML). About 70X silt, 20X fme rounded sanl lOX nedun 
, rounded sanl Sanple contahed roots and gass fbers. Very dark gown ^ 
I (10YR2/2). niL T 

Sity sand (SM). About SOX fhe to coarse suteounded sand, 20X fine to 
nediun suteounded gaveL 20X silt Sand and gavel fractions hcluded 
slagnateri^. Black (10YR2/1). Fil. 

Clayey sit with sand and gavel (ML). Very dark gown (10YR2/2). FIL 

SM 
Sity sand (SM). About 75X fine to coarse suteounded and subangular 
sanl ISX sHt 10X fhe to nediun subangular gaveL Sand fraction hcluded 
quartz, liiestone and slag nateriaL Black (IOYR2/t). FUL 

SP 

Poorly graded sand (SP). About 95X fine su^ounded sand, nostly quartz, 
5X sitt. Black (I0YR2/1). FiL 

feP-SM 

Poorty graded sand to poorly gaded sand with sitt (SP/SP-SM). About 
75X fhe to coarse suteounded quartz sand and subangular linestone sanl 
ISX fhe to coarse subangular to suteounded linestone gavel, SX to lOX 
silt. Very dark gay (I0YR3/I). FIL 

Poorly graded sand (SP). About 95X fine sugounded sand, nostly quartz, 
5X sitt,lrace rounded liiestone gaveL trace fine angular shell fragnents. 
Sanple contahed a piece of wool Dark gay (10YR4/1). Lake 
sedinents-beach deposits. 

i Poorly gaded sand (SP). Sanple contained trace nedun rounded 
gavel at t2.0 ft bgs. Very dark gray (10YR3/1). 

HO 

SP 

i Poorly gaded sand (SP). Sanple contained wood fragnents. 

H5 

SP/ 

$p-sH 

Poorly graded sand to poorly gaded sand with sitt (SP/SP-SM). About 
90X fhe sand, nostly quartz, SX to lOX sitt. Very dark gay (10YR3/1). 
Lake sedinents-beach depostt. 

-2C 

COMMENTS: SAMPLE METHOD: G=gab; SSB= split barrel with brass liner; SS= spit spoon (no liner); TW= thin wall; HP= 
hygopunch water sample. ODOR; L= tow; M= modorate; S= strong; VS« very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= trace; M= moderate; H= heavy. MOISTURE: D= g y ; M= moist W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= As/Cd/Pb/Se/Hg/tot. Cyanide/BETX/ PAH/Phenols. 
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BORING LOG 
PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 9/21/93 
DATE COMPLETED: 9/21/93 
FIELD INSPECTOR: K. French/K. Laufenberg (Barr) 
CREW CHIEF: B. Loveland (WTD) 

BORING NUMBER: SB-36 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 585.64 f t MSL 

"X I " 

CL 01 

S t 
a> z 

CD 01 
a. 

>> 
t - >, 
01 oi 

»1 
> g; 
0 1 - 3 

O 01 

£ » 

c 
01 
01 
.c 
cn *̂  
o 

• o o 

X 
C l 

o 
cn 

to 
_ 11 
re <^ 

^ ^ 

< I 
cn 

01 • -
>- c 
= « i ••̂  *.* 
.2 c 
o o 

c 
•= o 
o «-
tn re 

Ui I 
< jO 

o 

DESCRIPTION OF MATERIALS AND REMARKS 
.c 
"X -^ C L i j _ 
01 = ^ 

O 

Poorly graded sand to poorty gaded sand with sitt (SP/SP-SM). About 
90X fhe sanl nostly quartz, SX to lOX sitt. Very dark gray (10YR3/1). 
Lake sedinents-beach depostts. 

4 Trace wood fragnents at 19.5 to 215 ft bgs. 
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Poorly graded sand wtth sitt (SP-SM). About 8SX very fine sanl nostly 
giartz, ISX sitt. Black (10YR2/1). Lake sedinents-beach deposits. 

Poorly graded sand (SP). About 95X fine rounded sand, nostly quartz, SX 
sitt. Black (I0YR2/1). Lake sediients-beach deposits. -25 

SP 

SP-Sf' 

Poorly graded sand to poorly gaded sand with sitt (SP-SM). About 90X 
fine sanl nostly quartz, SX to lOX silL Black (I0YR2/I). Lake 
sedinents-beach deposits. 
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SI 
GP 

K C L 
Poorly graded gravel (GP). Mostly coarse angular inestone gravel with 
fine quartz and linestone sand natrix. 

Sity clay (a) . About SOX clay, 40X sitt. Qay exhibtted low to nediun 
plastcity. Hard. Gray (tOYR4/l) to dark gray (10YR3/1) along fractures. 
Til. 
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End of boring at 29.5 ft bgs. SpItt spoon was ghren to 31.5 ft bgs. 

The borehole was gilled with a 4K' (LD.) hollow sten auger nounted to a 
050 DiedrKh truck-nounted gill rig produchg a SM' (01).) borehole. 
California sanplers (3' daneter spit spoon sanplers with a 6' brass liner 
retained in the botton of the sanpler) were given with a 300 b hanner 
operated nechanically by a winch ine nounted on the dril rig. Sanples 
were logged by a Barr EngneerinQ Conpany (Barr-612/832-2600) <, 
geologist and the borehole was driled by MTD Environnental Drilhg 
(HTD-715/359-7090). 

-35 

40- -40 

COMMENTS: SAMPLE METHOD: G=gab; SSB= split barrel with brass liner; SS= spit spoon (no linerk TW= thin wall; HP= 
hygopunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN; N= none; T= trace; M= moderate; H= heavy. MOISTURE: D= dry; M= moist; W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= As/Cd/Pb/Se/Hg/ to t Cyanide/BETX/ PAH/Phenols. 
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PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 9/21/93 
DATE COMPLETED: 9/21/93 
FIELD INSPECTOR: K. French (Barr) 
CREW CHIEF: B. Loveland (WTD) 

BORING LOG 
BORING NUMBER: SB-37 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 586.16 ft MSL 
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DESCRIPTION OF MATERIALS AND REMARKS <^i 
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OH Organic soi (OH). Mostly sit organic soiL trace sand. Sanple contained 
T roots. Very dark brown (10YR2/2). FiL j + 

SM 
SIty sand (SM). About SOX fhe sanl ISX to 20X sit. Dark gown 
(10YR3/3). FU. 

SP/ 
ISP-SM 

Poorty graded sand to poorly gaded sand with sitt (SP/SP-SM). About 
SOX fhe to nediin subangular to subrounded sanl mostly nedijn, 30X 
coarse subangular to sugounded sand, 5X to lOX sit. Sanple contained a 
0.05-ft thck coal sean at 3.5 ft below ground surface (bgs). Very dark 
gay (10YR2/1). FiL 

4Trace of coarse concrete gavel at 4.5 ft bgs. 

SP 

Poorly graded sand (SP). About 95X fine suteounded quartz sanl <5X 
sitt. Grayish brown (I0YR4/2). Lake sednents- beach deposits. 

^Poorly graded sand (SP) at 7.0 ft bos. About 95X fine subrounded sanl 
<5X sitt. Sand fractnn consisted of 70X quartz and SOX other ithotogies. 
Very dark gray (10YR3/I). Lake sediients-beach depostts. 

4Trace of nedun angular sand at 9.5 to 10.3 ft bgs. 

4Poony graded sand wtth gavel (SP) bed at 10.3 to 10.5 ft bgs. Sanple 
consisted of about 65X sanl 30X fhe to coarse subangular to suteounded 
oravel, 5X sitt. Gravel fraction consisted of basalt and other igneous 
Pthologies. 

4Sanple contahed nedkin sand and angular shell fragnents at 12.0 to 14.0 
ft bgs. 

HO 

4Trace nediun and coarse sand fron 14.5 to 19.5 ft bgs. 

-\5 

^Observed a phenolic odor at 17.0 ft bgs. 

SP/ 
igp Otf 

Poorly graded sand to poorly gaded sand with sitt (SP/SP-SM). m 
COMMENTS: SAMPLE METHOD: G=grab; SSB= split barrel with brass liner; SS= spit spoon (no Iher); TW= thin wall; HP= 

hygopunch water sample. ODOR: L= tow; M= modorate; S= strong; VS« very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= trace; M= moderate; H= heavy. MOISTURE: D= dry. M= moist W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= As/Cd/Pb/Se/Hg/ to t Cyanide/BETX/ PAH/Phenols. Me= duplicate sample. 
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PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 9/21/93 
DATE COMPLETED: 9/21/93 
FIELD INSPECTOR: K. Frencti (Barr) 
CREW CHIEF: B. Loveland (WTD) 

BORING LOG 

BORING NUMBER: SB-37 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 586.16 f t MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 01 — 
o 

Poorly graded sand to poorly gaded sand with sitt (SP/SP-SM). About 
90X to 95X fhe subrounded s a n l trace coarse sand, SX to 10X sitt. Very 
dark g a y (10YR3/1). Lake sedinents-beach deposits. 

25-

3 0 -

20 

25 

33 

9 

10 

15 

23 

13 

16 

17 

19 

6 

8 

10 

12 

17 

20 

28 

31 

24 

33 

48 

62 

35-

ai 

40-

7.0 N/N 9.4 

20 L/N 9.3 

8.0 L/N 9.3 

20 

65 

M/N 

M/N 

9.1 

9.0 

80 S/N 9.0 
a. 
O 
OC 
cs 

SP/ 
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SP-SM 

Poorly graded sand wtth sitt (SP-SM). About 90X fhe subrounded s a n l 
lOX silt. Very dark gray (10YR3/1). Lake sediients- beach deposits. 

4Trace coarse sand and fine gavel fron 22.0 f t to 26.5.0 ft bgs. 
Observed a phenolk; odor. 

^Observed a phenolic odor at 24.5 ft bgs. 

SP-SM 
/SM 

• • • . •»•• . •»•• 
• - • • , • . • - • - 1 
• • • « • • » - -

^ 
:• GP-GM 

CL 

-25 

Poorty graded sand wtth sitt to sitty sand (SP-SM/SM). About 85X to 90X 
fine sugounded sand, lOX to 15X sitt. Very dark gray (7.5YR3/0). 
Observed a phenoic odor. Lake sedinents-beach depostts. 

4Trace coarse angular sand and shell fragnents at 29.0 to 31.0 ft bgs. 
Very dark gray (10YR3/I). 

-30 

Poorly graded gravel with sand and silt (GP-GM). About 40X to 4SX fhe 
to coarse subangular gaveL 25X fhe to nedkin sand, 15X coarse 
subangular sand, ISX s i t Black (I0YR2/I). Observed a phenolk: odor. 
Lake sedinents-beach deposits. 
Lean clay (CL). About 70X clay, SOX silt Clay exhbtted tow to nedkin 
plasticity and slow dilatancy. Firn to hard. Til. 
End of boring at 32.0 ft bgs. SpItt spoon driven to 34.0 f t bgs. 

The borehole was gilled with a 411' (LD.) hollow sten auger nounted to a 
050 0iedrk:h tnick-nounted gi l l rig produchg a 8K' (O.D.) borehole. 
Calttornia sanplers (3' dianeter spItt spoon sanplers wtth a 6 ' brass liner 
retained in the botton of the sanpler) were given with a 300 b hanner 
operated nechanically by a winch ine nounted on the dril rig. Sanples 
were logged by a Barr Engineering Conpany (Barr-612/832-2600) 
geologist and the borehole was driled by MTD Environnental Drilhg 
lWTD-715/359-7090). 

-35 

-40 

C O M M E N T S : SAMPLE METHOD: G = g a b ; SSB= split barrel with brass liner; SS= sp i t spoon (no Iherh TW= thin wall; HP= 
hydropunch water sample. ODOR: L= ksw; M= modorate; S= st rong; VS= very strong; P= petroleum; D= dieseL 
SHEEN; N= none; T = t race ; M= moderate; H= heavy. MOISTURE: D= g y ; M= moist W= wet. ANAtYTICAL 
SAMPLE TYPES: GROUP 5= A s / C d / P b / S e / H g / t o t Cyan ide /BETX/ PAH/Phenols. Me= dupl icate sample. 
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BORING LOG 
PROJECT: WCP RI/FS PHASE 2 
DATE STARTED: 9/23/93 
DATE COMPLETED: 9/23/93 
FIELD INSPECTOR: K. Laufenberg/S. Botts (Barr) 
CREW CHIEF: B. Loveland (WTD) 

BORING NUMBER: SB-38 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 587.63 ft MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 

Sandy clayey sitt (ML/a). About 40X sUt. 40X fhe suteounded quvtz 
sand, 20X clay. Sanple contained gass and roots. Very dark gay 

. (10YR3/1). FiL L 

Poorly graded sand (SP). About 9SX fine suteounded quartz sand, <5X 
sitt. grown (10YR5/3). Fil. [ 

Sity sand with gravel (SM). About SOX fine to coarse subrounded to 
subangular sand, 20X sugounded gravel, 20X sitt. Fhe sand fraction 
consisted of giartz and slag naterial. Very dark grayish brown 
(10YR3/2). Fil. 

Poorly graded sand (SP). About 95X fine suteounded quartz sand, <5X 
sitt. Brown (I0YR5/3). Fil. 

Sandy lean clay (a ) . About SOX clay, 30X fine to coarse subrounded to 
subangular sand, NX sitt, trace fhe gravel. Clay exhibited nedkin 
plasticity and slow dilatancy. Soft to firn. Sand fraction consisted of 
quartz and liiestone. Oive (5Y5/4). FilL 

^Sample contahed subrounded inestone cobbles and wood pieces at 7.0 
ft below ground surface (bgs). 

Poorly graded sand (SP). About SOX fine subrounded quartz sand. lOX 
angular inestone sand, 5X coarse angular sand, <5X sit. Brown 
(I0YR4/3). FiL 

Poorly graded sand (SP). About 70X fhe subrounded quartz sand, 20X 
fine subangilv ithic sand, SX white angular shell fragnents, SX sit. Very 
dark gay (10YR3/1). Lake sedinents-beach deposits. 

Poorly gaded sand to poorly gaded sand with sit (SP/SP-SM). About 
BOX fine sugounded quartz sand, lOX fine angular sand, trace subangular 
nediun sand, 5X to lOX sit, trace fine subrounded liiestone gaveL Sanple 
contahed trace fine angular shell fragnents. Black (10YR2/I). Lake 
sedinents-beach deposits. 

^Sanple contahed trace coarse suteounded liiestone gavel at 17.0 ft 
bgs. 

Poorly graded sand wtth sitt (SP-SM). Lake sedinents-beach depostts. 
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COMMENTS: SAMPLE METHOD: G=gab; SSB= split barrel with brass liner; SS= spit spoon (no Iher); TW= thin wall; HP= 
hygopunch water sample. ODOR: L= low; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= trace; M= moderate; H= heavy. MOISTURE: D= dry; M= moist W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= As/Cd/Pb/Se/Hg/ to t Cyanide/BETX/ PAH/Phenols. M8= duplicate sample. 
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BORING LOG 
PROJECT: WCP RI/FS PHASE 2 
DATE STARTED: 9/23/93 
DATE COMPLETED: 9/23/93 
FIELD INSPECTOR: K. Laufenberg/S. Botts (Barr) 
CREW CHIEF: B. Loveland (WTD) 

BORING NUMBER: SB-38 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 587.63 f t MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 01 — 
O 

Poorly graded sand wtth sitt (SP-SM). About 65X fine subrounded quartz 
sand, lOX sit, SX fhe subangular inestone sand, trace coarse sugounded 
liiestone sand. Sanple contained shell fragnents and pockets of sitier 
s a n l Black (10YR2/I). Lake sedbients- beach depostts. 
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4Sand fractton gaded to very fine at 27.0 to 28.5 ft bgs. 

Sity sand (SM). About SOX very fine quartz sand, 20X sitt. Black 
(I0YR2/1). Lake sediients-beach depostts. 

-30 

: SM 

S S i ^ GM s CL/ML 

Sity gavel wtth sand (GM). About SOX fine to coarse angular to rounded 
liiestone gaveL 20X silt, 20X fine to coarse quartz and linestone sand. 
Black (IOYR2/a 
Sity lean clay (a/ML). About 70X clay, SOX sitt. Clay exhibited nediun 
plastk:ity. Hard. Gray (I0YR5/1) discokired very dark gay (I0YR3/1) 
along fractures. Til. 

End of boring at 32.0 ft bgs. SpItt spoon driven to 34.0 ft bgs. 

The borehole was driled with a AH' (LD.) hollow sten auger nounted to a 
050 Oiedrch truck-nounted gill rig produchg a SX' {OD) borehole. 
Calttornia sanplers (3' dianeter spit spoon sanplers with a 6' brass liner 
retained in the botton of the sanpler) were given with a 3001> hanner 
operated nechanically by a winch ine nounted on the dril rig. Sanples 
were logged by a Barr Engineering Conpany (Barr-ei2/832-2600) 
geologist and the borehole was driled by HTD Environnental Drilhg 
WTO-715/359-7090). 

-35 

40- -40 

COMMENTS: SAMPLE METHOD: G=gab; SSB= split barrel with brass liner; SS= spit spoon (no liner); TW= thin wall; HP= 
hydropunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN; N= none; T= trace; M= moderate; H= heavy. MOISTURE; D= g y ; M= moist; W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= As/Cd/Pb/Se/Hg/ tot Cyanide/BETX/ PAH/Phenols. M8= duplicate sample. 
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PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 9/17/93 
DATE COMPLETED: 9/17/93 
FIELD INSPECTOR: K. French (Barr) 
CREW CHIEF: B. Loveland (WTD) 

BORING LOG 
BORING NUMBER: SB-39 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 586.67 f t MSL 

^' 
Ol 

Ci 

i 
c:i 

"X <" 
CL 01 

S t 

5 -

10-

15-

cK) 

m 3 

iz 
CD 01 

a. 

3 

3 

6 

11 

4 

12 

13 

15 

4 

6 

9 

12 

9 

9 

11 

14 

3 

10 

18 

25 

8 

13 

27 

32 

10 

10 

21 

30 

12 

15 

20 

24 

8 

01 oi 

n 
i n 

2 

i 

i 
t n 

i 
t n 

t n 

CD 
t n 
t n 

ffi 
t n 

o 

m 

58 

> 5-
O I - = 

O 01 

0 

0 

20 

400 

90 

100 

170 

150 

c 
01 
01 

cn 

*̂  
o 

• a 
o 

N/N 

N/N 

S/H 

M/M 

S/T 

M/T 

S/N 

S/T 

X 
CL 

"5 
cn 

8.2 

9.1 

8.2 

8.0 

7.6 

8.0 

9.1 

9.0 

S 
To a 
^ ^ 

It 
cn 

Q. 

O 
OC 
CO 

in 
a. 
z j 
O 
oc 
CO 

in 
a. 
•=> 
o 
oc 
CO 

01 — 
>- c 
-2 £. 
i2 c 
o o 

M 

W 

o 
'cn 
0 2 ; 

1 = 
— J 

4 

t2 
g 

1 
i 
1 
S 
2 

1 • . 

• ' •: 
• ' • ' 

i « • 

• ' • ' 
1 • . 

. • • • 

i • . 

• ' • ' 
i • . 

.' •• 

• ' • • 

y • • 

• ' • ' 

• • . 

> • • 

• • • 

c 
= 3 

t i l 
< ID 

0 

SC 

SP/. 
SP-SM 

SM 

SP 

SP-SM 

SP-SM 
\ ' - " • ' ; 

DESCRIPTION OF MATERIALS AND REMARKS 

Clayey sand with gavel (SC). About 60X clayey sand natrix, 40X crushed 
1 liiestone rock base. Fil. \" 

Poorly gaded sand to poorty gaded sand with sitt (SP/SP-SM). About 
90X to 95X fhe to nediun sand, lOX to ISX sttt. Yelkiwlsh gown 

"1 (I0YR5/4). FilL r 
Sity sand with gravel (SM). About SOX fine to coarse gaveL SOX coarse 
sand, 25X fhe to nediun sand, ISX s i t Sanple contained wood, coal, gk;k, 
and slag nateriaL FiL 

4Trace of oil washing out of sanple fron 4.5 to 8.0 ft bekiw gound 
surface (bgs). 

Poorty graded sand (SP). About 95X fine to nedun sand, nostly fine 
subrounded sand, SX silt. Black (10YR2/1). Lake sediients-beach 
depostts. 

4Poorty graded gravel with sand (GP) layer fron 10.2 to 10.4 ft bgs. Gravel 
layer consisted of about SOX fhe to coarse gaveL 35X fine to nediun 
sand, 5X sit. Gravel fraction included basalt and red sandstone clasts. 

4Sanples fron 12.0 to 16.5 ft bgs contained trace coarse and angular sand 
and shell fragnents. 

^Sanple fron 14.5 to 16.5 ft bgs contained stringers of silt 

4Gravel sean fron 15.3 to 15.4 ft bgs. 

Poorly graded sand with sitt (SP-SM). About 90X fhe subrounded sand, 
10X silt, trace to SX nedun sand. Sanple discokired black (10YR2/1). 
Lake sedinents-beach depostts. 

, Poorly graded sand with sitt to sitty sand (SP/SP-SM). 
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COMMENTS: SAMPLE METHOD: G=gab; SSB= split barrel with brass liner; SS= spit spoon (no Ikier); TW= thin wall; HP= 
hygopunch water sample. ODOR: L " tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= trace; M= moderate; H= heavy. MOISTURE; D= * y ; M= moist W= we t ANALYTICAL 
SAMPLE TYPES; GROUP 5= As/Cd/Pb/Se/Hg/ to t Cyanide/BETX/ PAH/Phenols. 
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PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 9/17/93 
DATE COMPLETED: 9/17/93 
FIELD INSPECTOR: K. French (Barr) 
CREW CHIEF: B. Loveland (WTD) 

BORING LOG 
BORING NUMBER: SB-39 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 586.67 ft MSL 
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DESCRIPTION OF MATERIALS AND REMARKS <^ i 
01 • 
o 

Poorly graded sand siH to siliy sand (SP-SM/SH). About 65X io m One 
subrounded sand, 10X to 15X sit, trace to SX nedkin sand, trace fine to 
coarse gaveL Sanple discokired black (IOYR2/0. Lake sednents-beach 
depostts. 
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Poorty graded sand wtth sitt (SP-SM). About 90X fine sand, lOX sit, trace 
coarse sand, trace fhe gavel. Sanple dscolored black (10YR2/1). Lake 
sedinents-beach deposits. 
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SP-SM 

»;.• ' * . • . ••». • GM 
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CL 

Sity gavel wtth sand (GM). About SOX fine to coarse angular gavel, 20X 
fines, 20X fine to coarse san l Gravel fractnn hckided 0.25-ft dianeter 
clasts of linestone and basalt Fine fraction consisted nostly of sitt. 
Black (10YR2/I). Lake sediients-beach depostts. 

-30 

Clayey sand (SC). About SOX nediin to coarse angular to subangular 
sand, 25X fhes, nostly clay, 10X coarse angular sand, SX fine angular 
gavel. Very dark gray (10YR3/1). TiL 

35-
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Lean clay (CL). About 95X clay, 5X fhe to nedun sand, trace fine 
gavel. Clay exhbtted nediun toughness, nedkin plasticity, and no 
giatancy. Hard. Gray (10YR5/1) wtth black stahing on fractures. Til. 
End of boring at 29.5 ft bgs. SpItt spoon given to 31.5 ft bgs. 

The borehole was gilled with a 4K' (LD.) hollow sten auger nounted to a 
050 Diedrch tnick-nounted gi l l rig produchg a 8K' {OD.) borehole. 
California sanplers (3' dianeter spit spoon sanplers with a 6' brass liner 
retained in the botton of the sanpler) were given with a 300 b hanner 
operated nechanically by a winch ine nounted on the dril rig. Sanples 
were logged by a Barr Engineering Conpany (Barr-612/832-2600) 
geologist and the borehole was driled by MTD Environnental Drilhg 
(WTD-715/359-7090). 

-35 

40- --40 

C O M M E N T S : SAMPLE METHOD; G = g a b ; SSB= split barrel with brass liner; SS= spi t spoon (no Iher); TW= thin wall; HP= 
h y g o p u n c h water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= t race ; M= moderate; H= heavy. MOISTURE: D= g y ; M= moist W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= As /Cd /Pb /Se /Hg / to t . Cyanide/BETX/ PAH/Phenols. 
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PROJECT: WCP RI/FS PHASE 2 
DATE STARTED: 10/7/93 
DATE COMPLETED; 10/7/93 
FIELD INSPECTOR: K. French (Barr) 
CREW CHIEF: B. Loveland (WTD) 

BORING LOG 
BORING NUMBER: SB-40 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 586.18 ft MSL 

'X I" 
CL 01 

S t CD 0) 

St 
I - > . 
01 oi 
Q. *• 

Is 

01 
01 

O 

O 
cn 

_ 01 
ID d . 

< g 
CO 

01 » -
>- c 
= ai 

o o 

o 
Ol 

c 
= 5 
^ 2 
o i l 
< jD 

U 

DESCRIPTION OF MATERIALS AND REMARKS 01 ' 
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SM 

- i Crushed rock to 0.2 ft bekiw gound surface (bgs). FII. 

Sitty sand (SM). About 15X to 20X silt SOX to 85X fine to netfun sand, 
trace to 5X gaveL Gravel fraction included rock and gk:k naterial. Black 
(10YR2/1). Fil. 

^Sanple fron 2.0 to 4.0 ft bgd contained coal fragnents and coal f inei 

4Sanple contahed weathered concrete and large finestone rock 
fragnents at 3.7 to 4.0 ft bgs. 

SM 

4No recovery fron first attenpt at 4.5 to 6.5 ft bgs sanple hterval due to 
concrete. Soi boring was noved 3 feet fron borehole. 
Sity sand with gravel (SM). About 60X fhe to nediun sand, 20X fine to 
coarse gaveL 20X sit. Sand and gavel fraction hcluded bdck naterial, 
crushed rock, and coal fragments. Black (10YR2/I). FiL 

SM/SC 

Sity sand to clayey sand (SM/SC). About SOX fine to nediun sand, 20X 
fine to coarse gaveL trace to 20X silt, trace to 20X clay. Sanple 
exhibited a gown oIL FIL 

4Sanple fron 9.5 to 11.5 ft bgs contained large fragnents of wood, gick, 
and linestone rock. Sanple appeared to be approxiiately 20X saturated 
with gown oIL HO 

Poorly graded sand (SP). About <5X sit, 95X fine subrounded sand, trace 
angular nediun sand, trace fine to coarse basattic oravel. Medun sand 
consisted nostly of shell fragnents. Black (10YR2/I). Lake 
sedinents-beach deposits. 

SP 

Poorly graded sand wtth sitt (SP-SM). About 90X fhe subrounded sand, 
10X silt, trace nediun sand-sized angular shel fragnents. Black 
(I0YR2/1). Lake sedinents-beach depostts. 

H5 

SP-SM 

SP/ Poorly graded sand to poorly gaded sand with sitt (SP/SP-SM). Lake 
sedinents beoeh deposits. -20 

COMMENTS: SAMPLE METHOD; G=gab; SSB= split barrel with brass liner; SS= spit spoon (no liner); TW=« thin w^ l ; HP= 
hygopunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= trace; M= moderate; H= heavy. MOISTURE: D= g y ; M= moist W= wet. ANALYTICAL 
SAMPLE TYPES; GROUP 5= As/Cd/Pb/Se/Hg/ to t Cyanide/BETX/ PAH/Phenols. 
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PROJECT: WCP RI/FS PHASE 2 
DATE STARTED: 10/7/93 
DATE COMPLETED: 10/7/93 
FIELD INSPECTOR: K. French (Barr) 
CREW CHIEF: B. Loveland (WTD) 

BORING LOG 
BORING NUMBER: SB-40 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 586.18 ft MSL 
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D E S C R I P T I O N OF M A T E R I A L S AND REMARKS 

Poorly graded sand io pooriy gaded said wlih slit (SP/SP-SM). Aboui 
90X to 95X fhe subrounded sand, 5X to 10X sitt. trace nediun s»d-sized 
angular shell fragnents. Black (10YR2/1). Lake sediients-beach 
depostts. 

Poorty graded sand (SP). About SX sit, 95X fine subrounded sand, trace 
coarse basattic sand. Black (10YR2/1). Lake sediients-beach deposits. 

IThe split spoon barrel fron the sanple interval fron 27.0 to 29.0 ft bgs 
could not be opened because the botton of the barrel was bent. 

iOve to an obstruction at apgoxinately 29.0 ft bgs, a sanple could not be 
obtained with a 3" dianeter spItt spoon. Conpleted Soil Boring SBS6 near 

-1SB40 for collecthg analytical sanples fron fhe 27.0 to 29.0 ft bgs inten^al r 
1 above the t i l . i 

End of boring at 29.5 ft bgs. 

The borehole was gilled with a AH' (1.0.) hollow sten auger nounted to a 
050 Dledrk:h truck-nounted gill rig produchg a BX' (OH.) borehole. 
Calttornia sanplers (3' dianeter spit spoon sanplers with a 6' brass liner 
retained in the botton of the sanpler) were given with a 3001) hanner 
operated nechanically by a winch ine nounted on the dril rig. Sanples 
were logged by a Barr Engineering Conpany (Barr-612/832-2600) 
geologist and the borehole was driled by HTO Environnental Orilhg 
(HTD-715/359-7090). 

.c 

01 — 
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-25 

oU 

-35 

A n 
M U 1 

COMMENTS: SAMPLE METHOD: G=gab; SSB= split barrel with brass linen SS= spit spoon (no liner); TW= thin wall; HP= 
hygopunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= trace; M= moderate; H= heavy. MOISTURE; D= dry; M= moist W= wet. ANALYTICAL 
SAMPLE TYPES; GROUP 5= As/Cd/Pb/Se/Hg/tot Cyanide/BETX/ PAH/Phenols. 
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BORING LOG 
PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 9/16/93 
DATE COMPLETED: 9/16/93 
FIELD INSPECTOR: K. French/S. Botts 
CREW CHIEF: B. Loveland (WTD) 

(Barr) 

BORING NUMBER: SB-41 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 586.12 f t MSL 
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DESCRIPTION OF MATERIALS AND REMARKS °-1 
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SM ^ ^ Sity sand (SH). Sand fractnn consisted of fhe sand, wtth roots and 
1 organic natter. Very dark gown (10YR2/2). FiL 

SIty sand (SN). Sand fractnn consisted of fhe sity sand. Sanple 
contahed about lOX coarse gravel and gick, cnished rock, coal fines, and 
cinders. Black (10YR2/I). Fill 

SM 

Poorty graded sand (SP). About 9SX fine to nedkin sugounded sand, 
nostly fine, <5X sit. Sand fraction included about 90X gjartz and lOX 
nafic and ithic sand. Yelkiwlsh gown (10YR5/4). Lake sedinents-beach 
depostts. 

^Sanple discokired very darit gay (10YR3/1) at 7.0 to 9.0 ft below ground 
surface (bgs). 

SP 

4Sanple contahed goken shel fragnents and trace fine gavel at 9.5 to 
IL5 ft bgs. 

HO 

Pooriy graded sand to pooriy gaded sand with sitt (SP/SP-SM). About 
90X to 95X fhe to nediun subangular to subrounded sand, SX to 10X sitt, 
trace coarse sand and fine gaveL Oiscolored daric gray (10YR3/1). Lake 
sednents-beach deposits. 

4Sanple discokired black (10YR2/1). 

H5 
SP/ 

SP-SH^ 

4Sanple discokired black (I0YR2/1). 

SP-SM 
/SM 

Pooriy graded sand with sitt to sitty sand (SP-SM/SH). About B5X to 90X 
fine sugounded to rounded sand, lOX to ISX sit. Black (10YR2/1). Lake 
sedinents-beach deposits. 

-20 

COMMENTS: SAMPLE METHOD: G=gab; SSB= split barrel with brass liner. SS= spit spoon (no liner); TW= thin w^ l ; HP= 
hygopunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none: T= trace; M= moderate; H= heavy. MOISTURE: D» g y ; M= moist W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= As/Cd/Pb/Se/Hg/ to t Cyanide/BETX/ PAH/Phenols. GEOTECHNICAL SAMPLE 
TYPES; GS= ga in size. M5= duplicate sampe. 
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BORING LOG 
PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 9/16/93 
DATE COMPLETED: 9/16/93 
FIELD INSPECTOR: K. Frencti/S. Botts 
CREW CHIEF: B. Loveland (WTD) 

(Barr) 

BORING NUMBER: SB-41 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 586.12 ft MSL 
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DESCRIPTION OF MATERIALS AND REMARKS Q.U. 01 Z l 
a 

Pooriy graded sand wlih sIK io siliy sand (SP-SM/SM). Aboui m io m 
fine sugounded to rounded sana tOX to 15X sit. Black (I0YR2/1). Lake 
sedinents-beach deposits. 

4Sanple contahed 0.2-ft thick sity sand (SM) lenses in 19.5 to 2L5 ft bgs 
sanple htervaL 
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Sity sand (SM). About 85X fine subrounded to rounded sand, 15X silt. 
Sanple discokired Mack (I0YR2/1). Lake sedinents-beach deposits. 

-25 

SM 

^Sity sand (SM) fron 27.0 to 29.0 ft bgs. Sanple exhibtted a heavy sheen 
in sheen test. Sanple discolored Mack (I0YR2/1). No oil present in pore 
spaces. Coarse sand present h botton of spoon. 

4Sity sand (SM) consisted of about SOX fine sand, 25X coarse sand, 15X 
sitt, 10X fhe to coarse gravel at 2B.6 ft bgs. 

\r<^ GM 

CL 

SIty gavel (6H). About SOX coarse linestone angular gaveL 30X fine 
sand, 15X to 20X sit. Black (I0YR2/1). Sanple contahed gown oil h pore 
spaces. Strong odor and heavy sheen in sand and gavel deposits above 
the t i l . 

- -30 

Lean clay with sand (CL). About 90X clay, SX to lOX fine to nedun sand, 
trace coarse sand and gavel, day exhIMted high toughness, nedun 
plasttoity and no dilatancy. Hard. Gray (10YR5/I) with trace Mack stainhg 
along fractures fron 2B.9 to 29.1 ft bgs. Til. 

End of boring at 29.0 ft bgs. Split spoon driven to 30.0 ft bgs. 

35-

CQ 

Si 

C5 

I t 
O 

The borehole was gilled with a AH' (LD.) hollow sten auger nounted to a 
050 Oiedrtoh tnick-nounted gill rig produchg a 6K' {OD) borehole. 
California sanplers (3' dianeter spit spoon sanplers with a 6' brass liner 
retained in the botton of the sanpler) were given with a 300 b hanner 
operated nechanically by a winch ine nounted on the dril rig. Sanples 
were logged by a Barr Engineering Conpany (Barr-612/832-2600) 
geologist and the borehole was driled by HTD Environnental Drilhg 
(WTO-715/359-7090). 

-35 

40- -40 

COMMENTS: SAMPLE METHOD: G=gab; SSB= split barrel with brass liner; SS= spit spoon (no liner); TW= thin wall; HP= 
hygopunch water sample. ODOR; L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= trace; M= moderate; H= heavy. MOISTURE: D= g y ; M= moist W= wet. ANALYTICAL 
SAMPLE TYPES; GROUP 5= As/Cd/Pb/Se/Hg/ to t Cyanide/BETX/ PAH/Phenols. GEOTECHNICAL SAMPLE 
TYPES: GS= grain size. M5= duplicate sample. 
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BORING LOG 
PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 9/23/93 
DATE COMPLETED: 9/23/93 
FIELD INSPECTOR: K. Laufenberg/S. Botts (Barr) 
CREW CHIEF: B. Loveland (WTD) 

BORING NUMBER: SB-42 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 586.56 ft MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 

Poorly graded sand (SP). About 85X fine suMounded giartz sand. 10X 
subangular linestone sand, trace nedkin to coarse sand, trace coarse 

1 Yellowish gown (10YR5/4). FilL \ 

SIty sand (SM). About SOX fhe to coarse suMounded to subangular sand, 
30X sit, 10X fine to coarse gavel. Coarse sand and gravel fractions 

^ consisted of slag naterial. Fine sand fractwn consisted nostly of giartz. ~ 
1 Sanple contahed roots and grass fibers. Black (I0YR2/1) to Darit i 
1 Mownish gay (I0YR2/2). Fit | 
Sity sand with gravel (SM). About 40X fhe to coarse subangular to 
subrounded sand, SOX coarse subangular liiestone gaveL 30X silt. Sand 
fractnn consisted of giartz and inestone. Black (I0YR2/1). Fil. 

Pooriy graded sand (SP). About SOX fine subrounded giartz sand, 35X 
fine subangular ithic sand, 5X sit, trace fine subangular linestone sand, 
trace shell fragnents. Black (10YR2/1). Lake sediients-beach deposits. 

4 Trace coarse subangular linestone gravel at 7.0 to 9.0 ft below gound 
surface (bgs). 

i No gavel h sanple at 9.5 to 1L5 ft bgs. 

i Sanple contained snal pockets of very darii gown (I0YR2/2) sillier 
sand at 14.5 to 16.5 ft bgs. 

Poorty graded sand to pooriy gaded sand with sitt (SP/SP-SM). About 
65X fine subrounded quartz sand, 2SX fine lithk; subrounded sand, trace 
fine angular liiestone sand, SX to 10X sitt, trace nediin and coarse 
subangular linestone sand. Black (I0YR2/1). Lake sediients-beach 
deposits. 
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-

01 

COMMENTS: SAMPLE METHOD; G=gab; SSB= split barrel with brass liner; SS= spit spoon (no Iher); TW= thin wall; HP= 
hygopunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= trace; M= moderate; H= heavy. MOISTURE; D= dry; M= moist W= wet. ANALYTICAL 
SAMPLE TYPES; GROUP 5= As/Cd/Pb/Se/Hg/tot Cyanide/BETX/ PAH/Phenols. P= PEST/PCB. 
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BORING LOG 
PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 9/23/93 
DATE COMPLETED: 9/23/93 
FIELD INSPECTOR: K. Laufenberg/S. Botts (Barr) 
CREW CHIEF: B. Loveland (WTD) 

BORING NUMBER: SB-42 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 586.56 ft MSL 
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D E S C R I P T I O N OF M A T E R I A L S AND REMARKS 

Noriy graded sand iopooHy gaded sand wlih sili (SP/SP-SM). Alxiui 
85X fine subrounded giartz sand and subangular ithic sand, 5X to 10X silt 
SX nedkin subangular liiestone sanl Sanple contained gass fibers. 
Black (I0YR2/1). Lake sediients- beach deposits. 

4 Trace nediin to coarse subangular linestone and ithk; sand and trace 
fine subangular inestone gavel at 23.0 to 24.0 ft bgs. 

Pooriy graded sand (SP). About 70X very fhe subrounded quartz sand. 
2SX very fine subangular Itthic said, SX sitt. Black (I0YR2/1). Lake 
sedinents-beach deposits. 

Pooriy graded sand with sitt (SP-SM). About 90X fhe subrounded giartz 
sand and subangular lithk; sand, 10X silt, trace nedun subangular to 
subrounded liiestone sand, trace nediun subangular inestone gravel. 

"1 Black (I0YR2/1). Lake sediients-beach depostts. r 
Poorly graded gravel with silt (GP-GM). About 35X nediun subangular 
liiestone gaveL 30X fine to coarse subangular liiestone sand, 5X fine 

n subrounded quarlz sand, 30% silt. Black (I0YR2/I). r 
Lean clay (CL). Mostly clay, trace nediuni subangular Inestone sand. Clay 

— exh ib i t s n ^ i u n olasticltv Hard Dark arav (10YR4/t) to verv dark orav ,_ 
(10YR3/1). TiL \ 

End of boring at 29.0 ft bgs. The thai spit spoon sanple was drhren fron 
29.0 to 29.8 ft bgs. 

The borehole was drilled with a AH' (LD.) hollow sten auger nounted to a 
050 DiedrKh truck-nounted drill rig produchg a SX' {OD) borehole. 
California sanplers (3* dianeter spit spoon sanplers with a 6' brass liner 
retained in the botton of the sanpler) were driven with a 300 b hanner 
operated nechanically by a winch ine nounted on the dril rig. Sanples 
were logged by a Barr Engineering Conpany (Barr-ei2/832-2800) 
geologist and the borehole was driled by MTD Environnental Drilhg 
(MTD-715/359-7090). 
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COMMENTS: SAMPLE METHOD: G=grab: SSB= split ba re l witti brass lir«r: SS= spit spoon (no liner); TW= thin wall; HP= 
tiydropunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= trace; M= moderate: H= tieavy. MOISTURE: D= dry; M= moist W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= As/Cd/Pb/Se/Hg/ tot Cyanide/BETX/ PAH/Ptienols. P= PEST/PCB. 

Page 2 of 2 



PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 9/15/93 
DATE COMPLETED: 9/15/93 
FIELD INSPECTOR: J. Fox (Barr) 
CREW CHIEF: B. Loveland (WTD) 

BORING LOG 
BORING NUMBER: SB-43 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 586.05 f t MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 

-1 S i t y sand (SM). F h e g r a h e d sand with about 20X silt. Pale brown r 
(I0YR8/3). FilL \ 

Coal in coal f h e s natr ix. Black (10YR2/1). RIL 

Poorty graded sand (SP). F h e t o nediun g r a h e d sand. Pale brown 
(10YR6/3). Lake sedinents - beach depostts. 

4 Trace anounts of w e i rounded coarse sand and angular shell f ragnents 
occur wtth f h e to nediun sand. Cokir change to dark gray (10YR4/1) 
below 7 f t below ground surface (bgs). 

i Moderate coal tar odor bekiw tt f t bgs. 

Poorly graded sand wtth sitt (SP-SM). Fine g r a h e d sand with about 10 % 
sitt and t race anounts of shell f ragnents . Dark gray (10YR4/1). Lake 
sedinents - beach deposits. 
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COMMENTS: SAMPLE METHOD: G=grab; SSB= split barrel with brass liner; SS= spit spoon (no imerk TW= thin wall; HP= 
hydropunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= trace; M= moderate; H= heavy. MOISTURE: D= dry; M= moist W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= As/Cd/Pb/Se/Hg/tot Cyanide/BETX/ PAH/Phenols. M4= duplicate sample. 
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PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 9/15/93 
DATE COMPLETED: 9/15/93 
FIELD INSPECTOR: J. Fox (Barr) 
CREW CHIEF: B. Loveland (WTD) 

BORING LOG 
BORING NUMBER: SB-43 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 586.05 f t MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 
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Poorty graded sand wtth sitt (SP-SM). Fine grahed sand with about 10X 
sitt and trace anounts of shell fragnents. Dark gray (I0YR4/1). Lake 
sednents - beach depostts. 

Poorty graded sand (SP). Fhe grained sand with trace anounts of shel 
fragnents. Dark gray (10YR4/ir Lake sediients - beach deposits. 

SP 

Poorty graded sand to poorly vaded sand with sitt (SP/SP-SM). Fhe 
grainedsand with about 5 to lOX fhes as sit, trace anounts of subrounded 
coarse sand and gravel, and trace angular shell fragnents. Dark gray 
(10YR4/I). Lake sedinents - beach depostts. 

-25 

SP/ 
jsp-sH 

<7 

Sit with clay (ML/HL-CL). Sit with sone clay and trace sand and gravel. 
Grayish brown (t0YR5/2). TilL 

ML/ 
ML-CL -30 

End of boring at 29.5 ft bgs. SpItt spoon was driven to 31.5 ft bgs. 

35 -

I . 

The borehole was drilled with a 4K' (LD.) hollow sten auger nounted to a 
050 Diedrch truck-nounted drill rig produchg a SX' {OD) borehole. 
California sanplers (3* dianeter spit spoon sanplers with a 6' brass liner 
retained in the botton of the sanpler) were driven with a 300 b hanner 
operated nechanically by a winch ine nounted on the dril rig. Sanples 
were logged by a Barr Engineering Conpany (Barr-612/832-2600) 
geologist and the borehole was dnied by HTD Environnental Drilhg 
(WTD-715/359-7090). 

-35 

40- -40 

COMMENTS: SAMPLE METHOD: G=grab; SSB= split ba-rel with brass liner; SS= spit spoon (no liner); Tlil= thin wall; HP= 
hydropunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= trace; M= moderate; H= heavy. MOISTURE: D= dry; M= moist; W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= As/Cd/Pb/Se/Hg/toL Cyanide/BETX/ PAH/Phenols. M4= duplicate sample. 
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PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 9/20/93 
DATE COMPLETED: 9/20/93 
FIELD INSPECTOR: K. French (Barr) 
CREW CHIEF: B. Loveland (WTD) 

BORING LOG 
BORING NUMBER: SB-44 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 585.18 f t MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 

Poorty graded sand (SP). About 95X fine to nedkin subrounded sand, <5X 

SIty sand (SM). Sity sand consisted of coal fragnents, coal fines, slag 
wid chders. Sanple contahed roots. Black (I0YR2/1). FM. 

4 Sanple consisted of about SOS cinders at 5.1 to 5.4 ft bekiw ground 
_, surface (bgs). 

Poorty graded sand (SP). About 95X fine to nedkin subangular to 
subrounded sand, 5X silt, trace coarse sand Sand fractkin consisted of 
about SOX quartz, 20X nafKS, inestone, shel fragnent sand niscellaneous 
Itthologies. Yelowish brown (10YR5/4). L^e sedkients-beach deposits. 
4Poorly graded sand (SP) fron 7.0 to 9.0 ft below ground surface (bgs). 
About 85X fine to nediun subangular to subrounded sand, 3X to 5X fhe 
subrounded disc-shaped graveL <5X sit. Gray (10YR4/1) with stringers of 
black sit. Lake sedinents-beach deposits. 

4Poorly graded sand (SP). About 95X fine to nedkin subrounded to 
subangular sand, 5X sitt. Sand fraction consisted of B5X to 90X quartz 
and lOX to ISX other ithologies. Very dark gray (10YR3/1). Lake 
sedinents-beach deposits. 

4Sanple is dark gray (I0YR4/I) nottled very dark gray (I0YR3/1) at 14.5 
to 16.5 ft bgs. 

4Sanple contahed a 0.2-ft thick lens of poorly graded sand with sit 
(SP-SM) fron 17.6 tp 17.8 ft bgs. Poorly gaded sand with sit lens is very 
dark gray (K)YR3/1). 
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COMMENTS: SAMPLE METHOD: G=grab; SSB= split barrel with brass linen SS= spit spoon (no Iher); TW= thin wall; HP= 
hydropunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= trace; M= moderate; H= heavy. MOISTURE: D= dry; M= moist W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= As/Cd/Pb/Se/Hg/toL Cyanide/BETX/ PAH/Phenols. GEOTECHNICAL SAMPLE 
TYPES: A= Grainsize/porosity/vertical permeabiity. AL= Attertierg Imits. GROUP 7= CEC. TOC. S= sulfide, 
sulfate, kon. 6= sulfur bacteria. P" pest/PCB. 
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PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 9/20/93 
DATE COMPLETED: 9/20/93 
FIELD INSPECTOR: K. French (Barr) 
CREW CHIEF: B. Loveland (WTD) 

BORING LOG 
BORING NUMBER: SB-44 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 585.18 f t MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 01 ' 
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SP / Poorly graded sand with sitt (SP-SM). About 90X fhe sand, 10X sit, trace 
nedkin sand. Very dark gray (10YR3/1). Lake sedinents- beach 
deposits. 

SP 
Poorly graded sand (SP). About 95X fine to nedkin subrounded to 
subangular sand. Very dark gray (I0YR3/1). Lake sedinents-beach 

, depostts. 

Poorly graded sand wtth sitt (SP-SM). About 90X fhe sand, 10X sit, trace 
nedkin sand. Very dark gay (10YR3/I). Lake sedinents- beach 
deposits. 

Poorty graded sand wtth sitt to sitty sand (SP-SM/SM). About 85X to 90X 
fine subrounded sand, tOX to 15X sitt. Sanple contahed nany shel 
fragnents. Black (7.5R2.5/0). Lake sedinents-beach deposits. 

-25 

SE::St! 
/SM 

iSEdii! 

'<7 

'<7 

<\ 

Poorly graded gravel with silt and sand to silty gravel with sand 
(6P-GM/GM). About SOX coarse angular and disc-shaped inestone gravel f 
up to 0.24-ft dianeter, 35X fine to nedkin sand, lOX to ISX sit. Black. \ 

Lean clay (CL). About 95X clay, SX fhe to nedkin sand, trace coarse 
sand and graveL Clay exhlitted nediun toughness, nedkin plasticity, and 
no dilatancy. Har l No discokiration, dark gray (10YR4/I). Til. 
4Sanple contahed trace sand and gravel at 29.5 to 3LS ft bgs. Color 
change to gray (I0YR5/I). Qay sanple tended to break along horizontal 
fractures. 

-30 

^ 

CL 4Thin wall sanple obtained fron 33.0 to 34.4 ft bgs. No vertical fractures 
visible at end of thin wal tube. 

-35 

4Thin wall sanple obtained fron 36.0 to 37.2 ft bgs. Lean clay (a ) 
exhibited nediun toughness, nediun plastictty, and no dilatancy. Firn. 
Sanple contahed trace sand. No discoloration, gray (I0YR5/1). No 
vertical fractures visible at end of thin wal tube. 

End of boring at 36.0 ft bgs. Thh wall pushed to 37.2 ft bgs. 

The borehole was drilled with a AH' (LD.) hollow sten auger nounted to a 
050 Diedrch truck-nounted drill rig produchg a 8K' (OH.) borehole. 
California sanplers (3' dianeter spit spoon sanplers with a 6' brass liner 
retained in the botton of the sanpler) were driven with a 300 b hanner 
operated nechanically by a winch ine nounted on the dril rig. Sanples 
were logged by a Barr Engineering Conpany (Barr-612/832-2600) 
geologist and the borehole was driled by HTD Environnental Drilhg 
IWTD-716/369-7090). — -40 

COMMENTS: SAMPLE METHOD: G=grab; SSB= split barrel with brass liner; SS= spit spoon (no Iher); TW= thin wall; HP= 
hydropunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none: T= trace; M= moderate; H= heavy. MOISTURE: D= dry; M= moist; W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= As/Cd/Pb/Se/Hg/tot . Cyanide/BETX/ PAH/Phenols. GEOTECHNICAL SAMPLE 
TYPES: A= Grainsize/porosity/vertical permeability. AL= Atterberg imits. GROUP 7= CEC, TOC. S= sulfide, 
sulfate, iron. B= sulfur bacteria. P= pest/PCB. 
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PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 9/27/93 
DATE COMPLETED: 9/27/93 
FIELD INSPECTOR: J. de Beer / S. Botts 
CREW CHIEF: B. Loveland 

BORING LOG 
BORING NUMBER: SB-45 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 584.91 f t MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 

S i t y sand (SM). Mostly f ine t o coarse sand sized angular coa l f ragnents 
with about SX f ine to coarse gravel sized coal f r agnen ts and about ISX s i t 
sized coal f h e s . Black (10YR2/1). FUL 

Poor recovery f r o n 2 t o 4 f t beolw ground sur face (bgs). AP of the 
sanple was sent for analysis. Head space, pH, and sheen tes t were not 
conducted. 

4 Heavy rainbow sheen and o l y blebs f r o n 4.5 to 6.5 f t bgs. Coal t a r 
odor. 

4 Reddish brown co lored vesstoular, glassy slag f r agnen t s , wire and other 
debris f r o n 5.5 t o 6.5 f t bgs. 

Poorty g raded sand (SP). Nost ly very f ine t o f ine g r a h e d sand with about 
SX nedkin grained sand, t r ace coarse sand and f h e gravel , and about SX 
fines as sitt. Ooninantty subangular t o subrounded quartz with lesser 
I i i es tone /do ion l te , cher t and about SX angular, white shell f r agnen ts . 
Very dark gray to black (I0YR3/1 - 10YR2/I). Lake sedinents - beach 
deposi ts. 

Poorly graded sand to poorly g raded sand with sitt (SP/SP-SM). Mostly 
very f h e to f h e grained sand wtth about SX nediun grained sand, about SX 
coarse grained sand, t r ace f h e gravel , and about 5 t o 10X f ines as si l t . 
Flat subangular to subrounded grains with about 5X whtte angular shell 
f ragnents . Mott led dark gray t o black (10YR4/1 - I0YR2/1). Lake 
sednen ts - beach depostts. 
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COMMENTS: SAMPLE METHOD: G=gab; SSB= split barrel with brass liner; SS= spit spoon (no linerk TW= thin wall; HP= 
hydropunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= trace; M= moderate; H= heavy. MOISTURE: D= dry; M= moist; ^= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= As/Cd/Pb/Se/Hg/toL Cyanide/BETX/ PAH/Phenols. M9= duplicate sample. 
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PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 9/27/93 
DATE COMPLETED: 9/27/93 
FIELD INSPECTOR: J. de Beer / S. Botts 
CREW CHIEF: B. Loveland 

BORING LOG 
BORING NUMBER: SB-45 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 584.91 ft MSL 
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DESCRIPTION OF MATERIALS AND REMARKS <^i 
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Poorty graded sand to poorly graded sand with sitt (SP/SP-SM). Mostly 
very fhe to fhe grained sand with about SX nediun grained sand, about 5X 
coarse grained sand, trace fhe gravel, and about 5 to 10X fines as silt. 
Flat subangular to subrounded grains with trace anounts of white angular 
shel fragnents. Mottled dark gray to black (I0YR4/1 - 10YR2/I). Lake 

. sedinents - beach depostts. Phenoic odor. 

Poorly graded sand (SP). Mostly very fine to fine sand with about SX fmes 
as silL Grains are nostly subangular to subrounded quartz grhs wtth about 
5X white angular shel fragnents. 

SP -25 
4 Hire in spit spoon at 25.5 ft bgs. 
4 Poorly graded sand consisting of 75X nediun to coarse grained sand 
with about lOX fine graveL and SX fhes as sit fron 25.7 to 26.2 ft bgs. 
Mostly flat subangular grains of silty linestone/dokinite. Grhs have a gold 
colored stain on then that washes away with a nist of water, producing an 
olive green colored rinsate. 

Poorly graded sand to poorly graded sand with sitt (SP/SP-SM). Very fine 
, to fine gained sand with trace nediun grahed sand, and 10X fhes as sit. 

Sit (ML). Sitt exhl)tting fast dilatancy, no plasticity, no consistancy, and 
no dry strength. Black (10YR2/1). \ : 
Poorly graded gravel (GP). Coarse to fine linestone/dokinite gaveL 

Poorty graded sand (SP). Very fine to fine gahed sand. Black (10YR 
l2 / l ) . 

Poorty graded sand to poorly gaded sand with sitt (SP/SP-SM). Fhe to 
very fhe grained sand with about 10X fines as silt. Black (10YR2/1). 

-30 

I Poorly graded gravel (GP). Coarse gahed inestone/dolontte gravel. 

Sandy lean clay wtth gavel (CL). Hard lean clay exhbtting noderate 
plastcity, noderate toughness, no diatancy, and high dry strength with 
about 40X fhe to coarse grahed angular sand, andabout 20X fine to 
coarse gained angular gaveL Gray with black notteing fron 
contanhatnn (I0YR6/I - 10YR2/1). coniannaiion IMTHO/I - v ^nm] . 
End of boring at 29.5 ft bgs. Split spoon driven to 3L5 ft bgs. 

The borehole was drilled with a 4K' (LD.) hollow sten auger nounted to a 
D50 Diedrk:h truck-nounted drill rig produchg a SX' (OD.) borehole. 
California sanplers (3' dianeter spit spoon sanplers with a 6' brass liner 
retained in the botton of the sanpler) were driven with a 300 b hanner 
operated nechanically by a winch ine nounted on the dril rig. Sanples 
were logged by a Barr Engneering Conpany (Barr-612/632-2600) 
geologist and the borehole was driled by HTD Environnental Drilhg 
(HTO-715/359-7090). 

-35 

-40 

COMMENTS: SAMPLE METHOD: G=grab; SSB= split b» re l with brass liner; SS= spit spoon (no liner); TW= thin wall; HP= 
hydropunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; 0= dieseL 
SHEEN: N= none; T= trace; M= moderate; H= heavy. MOISTURE: 0= dry; M= moist; W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= As/Cd/Pb/Se/Hg/toL Cyanide/BETX/ PAH/Phenols. M9= duplicate sample. 
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PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 10/7/93 
DATE COMPLETED: 10/7/93 
FIELD INSPECTOR: D. Moore 

BORING LOG 

BORING NUMBER: SB-46 

RISER PIPE ELEVATION: N/A 
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CREW CHIEF: M.Mueller 

" : ; 01 
CL 01 

S t 

5 -

10-

15-

o n 
1 '̂ ^ 

m 3 

iz 
CD 01 

a. 

8 

12 

19 

15 

4 

3 

1 

3 

1 

1 

1 

10 

2 

5 

8 

10 

4 

8 

13 

14 

3 

e 
6 

10 

4 

9 

11 

13 

2 

4 

7 

11 

3 

>> 
t - > . 
01 ^ 

t s 
" oi in 5 

CO 

CD 
o 
m 
tn 
tn 

o 

t n 

3 

^ 

O 

3 
m 
in 
tn 

o 
Si 
tn 

1* 

0.5 

17 

160 

490 

1000 

640 

c 
01 
01 
.c 
in "— 
o 
•a 
o 

N/N 

S/H 

M/L 

L/N 

M/L 

L/N 

L/T 

L/N 

X 
Cl 

'5 
in 

8.7 

8.4 

8.2 

8.3 

8.2 

8.5 

tn 

7 5 | 
^ 1 ^ 

t n 

xrt 
CL. 
ZD 
o 
cc 
CD 

in 
ID 

0 , ^ 

3 *> 
« c 
o o 
X CJ 

M 

W 

o 
Ol 
o ^ 

1 = 
_ l 

: 

1 

S2 

! 

c 
— _o 

<^ 2 

< is 
u 

.TAR, 

SM 

,TAR, 

SM 

SP-SN 

SP/. 
SP-SN 

SP 

GROUND SURFACE ELEVATION: 586.38 f t MSL 

DESCRIPTION OF MATERIALS AND REMARKS 

^ Tar. Hvd, black. 
Sity sand with gravel (SM). Fhe to coarse gahed sand with about 20X 
fines as sitt, and about 20X inestone gavel and brtok fragnents. Very 
dark gayish brown (10YR3/2) with a 2 hch sean of yelow (10YR7/6) 
liiestone debris. FiL 

-1 Hvd tar. Black. r 
Sity sand (SM). Mostly fine sand with about 20X nedhin to coarse gained 
sand and gavel and about 20X fines as sit in a tarry natrix. Black 
(2.5YR3/0). Fil. (The interval fron 2 to 4 ft below ground surface (bgs) 
was taken fron a second borehole placed about 5 ft fron SB46 in order to 
get enough recovery for the analytical sanplesj 

Poorly graded sand wtth sitt (SP-SM). Mostly fhe grained sand wtth about 
lOX fines as sitt and about SX shell fragnenti Brown (10YR5/3). Lake 
sedinents - beach depostts. 
4 Low recovery fron 7 to 9 ft bgs. Analytical sanple taken fron 9.5 to 1L5 
ft bgs. 

Poorty graded sand to poorly gaded sand with sitt (SP/SP-SM). Mostly 
fine grahed sand with about 5 to lOX fines as sitt, about SX shell fraonents 
and trace anounts of nediun to coarse sand. Very dark gray (7.5YR3/0). 
Ligit napthalene odor. 

4 Fine gavel hcreases to about 5X torn 12 to 14 ft bgs. Penollc odor. 

Poorty graded sand (SP). Mostly fine gained sand wtth trace anounts of 
shel fragnents, trace sit and trace nediun gaine sand. Very dark gay 
(7.5YR3/0). Lake sedinents - beach deposits. 

g t 
O 

-

-6 

HO 

H5 

v 

r t r . 

COMMENTS: SAMPLE METHOD: G=grab; SSB= spHt barrel with brass liner. SS= spit spoon (no liner); TW= thin wall; HP= 
hydropunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; 0= dieseL 
SHEEN: N= none: T= trace; M= moderate; H= heavy. MOISTURE: D= dry; M= moist W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= As/Cd/Pb/Se/Hg/tot. Cyanide/BETX/ PAH/Phenols. M20= duplicate sanple. 
GEOTECHNICAL SAMPLE TYPES: GS= grain size. 
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PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 10/7/93 
DATE COMPLETED: 10/7/93 
FIELD INSPECTOR: D. Moore 
CREW CHIEF: M. Mueller 

BORING LOG 
BORING NUMBER: SB-46 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 586.38 ft MSL 
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DESCRIPTION OF MATERIALS AND REMARKS C l I 
01 • 
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500 M/T 8.9 
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ID 
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Poorty graded sand (SP). Mostly fine gained sand wtth trace anounts of 
shel fragnents, trace sit and trace nediun gaine sanl Very dark gay 
(7.5YR3/0). Lake sedinents - beach deposits. 

SP 

Poorty graded sand with sitt (SP-SM). Mostly fhe grained sand wtth about 
5 to nx fhes as sit, and about SX shell fragnents. Black (7.5YR2/0). 
Lake sedinents - beach deposits. 

-25 

SP-SW 

Sity sand (SM). Mostly fine gained sand wtth about 15X fhes as sit and 
about SX shell fragnents. Black (7.5YR2/0). Lake sedinents - beach 
deposits. 

SM 

-30 

Z V ^ 
^ 

CL 
Lean clay (CL). Hard lean clay exhbtting nedkin plasticity, nedun 
toughness, and slow diatancy wtth about ISX sand and gaveL Gray 
(7.5YR5/0). Til. 

End of boring at 29.5 ft bgs. SpItt spoon drnen to 3L5 ft bgs. 

35-

cc 

The borehole was drilled with a 4K' (LO.) hollow sten auger nounted to an 
ORV Mobil B-57 drill rig produchg a ex' {OD) borehole. Calfornia 
sanplers (3' dianeter spit spoon sanplers with a 6' brass liner retahed h 
the botton of the sanpler) were driven wtth a 300 b hanner operated 
nechanically by a winch ine nounted on the dril rig. Sanples were logged 
by a Barr Engheerhg Conpany (Barr-6t2/832-2600) geolodst and the 
borehole was driled by HTD Environnental Driling (MT[f-7l5/3S9-7090). 

-35 

4 0 - -40 

COMMENTS: SAMPLE METHOD: 6=grab; SSB= split barrel with brass liner; SS= spit spoon (no Iher); TW= thin wall; HP= 
hydropunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= trace; M= moderate; H= heavy. MOISTURE: D= dry; M= moist W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= As/Cd/Pb/Se/Hg/toL Cyanide/BETX/ PAH/Phenols. M20= duplicate sample. 
GEOTECHNICAL SAMPLE TYPES: GS= grain size. 
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PROJECT: WCP RI/FS PHASE 2 
DATE STARTED: 10/6/93 
DATE COMPLETED: 10/6/93 
FIELD INSPECTOR: K. French (Barr) 
CREW CHIEF: B. Loveland (WTD) 

BORING LOG 
BORING NUMBER: SB-47 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 586.74 ft MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 01 • 
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- i Crushed rock base naterial to 0.2 ft betow gound surface (bgs). 

Poorty graded sand (SP). About 95X fine subrounded sand, <5X sit, trace 
gavel. Brown (I0YR5/3). Fil. 

Sity sand (SM). About SOX fhe to nediun sand, 25X coarse subangular to 
subrounded sand, 15X sitt. Coarse sand fraction consisted of nostly slag 
naterial and contained sone brick naterial. FilL 

SM 

Poorty graded sand (SP). About 95X fine subrounded sand, <5X sit, trace 
nedkin to coarse angular sand. Yelowish brown (10YR5/4). Lake 
sedinents-beach deposits. 

4Cok)r changed to dark gayish brown (10YR4/2) and sanple contained 
trace fine angular gavel beginnhg at 7.0 ft bgs. 

SP 

HO 

Poorly graded sand to poorly gaded sand with sitt (SP/SP-SM). About 
90X to 95X fhe subrounded sand, 5X to 10X trace nediun angular sand. 
Very dark brown (10YR2/2). Lake sedinents-beach depostts. 

4Cokir changed to black (10YR2/1) at 14.5 ft bgs. 

H5 

SP/ 
SP-SK 4Sanple contahed O.OI-ft thick silt lanhations every 0.3 to 0.4 ft fron 

17.0 to 22.0 ft bgs. 

-20 

COMMENTS: SAMPLE METHOD: G=grab; SSB= split barrel with brass liner; SS= spit spoon (no lner>. TW= thin wall; HP= 
hydropunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none: T= trace; M= moderate; H= heavy. MOISTURE: 0= dry; M= moist W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= As/Cd/Pb/Se/Hg/toL Cyanide/BETX/ PAH/Phenols. 
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PROJECT: WCP RI/FS PHASE 2 
DATE STARTED: 10/6/93 
DATE COMPLETED: 10/6/93 
FIELD INSPECTOR: K. French (Barr) 
CREW CHIEF: B. Loveland (WTD) 

BORING LOG 

BORING NUMBER: SB-47 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 586.74 ft MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 

Poorly graded sand to poorly gaded sand wtth sitt (SP/SP-SM). About 5X 
to 10X sit, 90X to 95X fhe subrounded sand, trace nedkin angular sand. 
Very dark brown (10YR2/2). Lake sedinents-beach depostti 

Poorly graded sand wtth sitt (SP-SM). About 90X fhe subrounded sand, 
10X silt, trace nediun angular sand. Mediun sand fraction consisted of 
nostly shell fragients. Black (10YR2/1). Lake sediients-beach depostts. 

4Sanple contahed very fhe sand at 24.5 ft bgs. 

Poorly graded sand (SP). About 95X very fhe subrounded sand, <5X sit, 
trace nediun angular sand. Mediun sand fractkin consisted of shell 
fragients. Very dark gray (10YR3/1). Lake sedinents- beach deposits. 

Clayey gravel with sand (GC). About 40X fine to coarse angular gaveL r-
30X fine to nediun subangular to subrounded sand, 20X clay, 10X coarse 

dokinite. Gravel-sized clasts were nostly disc-shaped with dianeters up 
to 0.25 ft. Lake sedinents-beach deposits. 

Lean clay with sand (CL). About SOX clay, 20X fhe to nediun angular 
sand, trace coarse angular sand, trace fine angular gravel. Clay exhibited 
nedkin to high toughness, nediun plasticity, and high dry strength. Hard. 
Gray (I0YR5/I) with non black discoloration. TiL 

End of boring at 32.0 ft bgs. SpItt spoon driven to 34.0 ft bgs. 

The borehole was drilled with a 4K' (LD.) hollow sten auger nounted to a 
050 Diedrich truck-nounted drill rig produchg a SH' {OD) borehole. 
Calttornia sanplers (3' dianeter spItt spoon sanplers wtth a 6' brass liner 
retained in the botton of the sanpler) were driven with a 300 b hanner 
operated nechanically by a winch Ine nounted on the dril rig. Sanples 
were logged by a Barr Engneering Conpany (Barr-612/832-2600) 
geolodst and the borehole was driled by HTD Environnental Drilhg 
lHTD-715/359-7090). 

& t 
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COMMENTS: SAMPLE METHOD: G=grab; SSB= split barrel with brass linen SS= spit spoon (no Iherh TW= thin wall; HP>= 
hydropunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= trace; M= moderate; H= heavy. MOISTURE: D= dry; M= moist; W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= As/Cd/Pb/Se/Hg/toL Cyanide/BETX/ PAH/Phenols. 
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BORING LOG 
PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 9/22/93 
DATE COMPLETED: 9/22/93 
FIELD INSPECTOR: K. French/S. Botts 
CREW CHIEF: B. Loveland (WTD) 

(Barr) 

BORING NUMBER: SB-48 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 586.48 ft MSL 

X «» 
C L 01 
4) 1. iz 

CD UJ 
O . 

S t 
>. 
I - > 

01 (D 

cc 

in 

> & 

% ^ ft 
I* 

o 
o 

o 
in 

•s .5! 
2 t 

01 ^- ' 
>. C 

3 " 
o o 
z u 

Ol 
O Zl 

c 
= o 
cn « 

< _!D 

u 

DESCRIPTION OF MATERIALS AND REMARKS 
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OH Organic soi (OH). Sity organic soil wtth organic natter and roots. Very 
, dark brown (10YR2/2). RIL 

Sity sand (SM). Sanple consisted of about SOX fhe to coarse angular 
gavel, SOX fine to coarse sand, 20X silt. Gravel fraction included brick, 
crushed rock, cinders, and slag naterial nixed with chunks of sandy sit. 
Black (I0YR2/1). Fil. 

SM 

SP 

SM / 

SP 

ML 

Poorty graded sand (SP). About 95X fine sand, 5X sitt, trace nediin 
coarse sand. Pale brown (10YR6/3) to dark gay (I0YR4/1) at 5.6 ft below }- -
gound surlace (bgs). FilL 

Sity sand with gravel (SM). About 45X fine to nediun sand, 20X fine 
gavel, 20X sit, 15X coarse angular sand. Gravel and sand fractions 
consisted nostly of brick. Dark gray (I0YR4/1). FilL 

Poorly graded sand (SP). About 95X fine to nedkin sand, SX sitt. Fil. 

Sit with sand (ML). About SOX sit, 20X fine to nediun sand. Very dark 
gayish brown (10YR3/2). FilL : 

SP 

Poorly graded sand (SP). About 95X fine subrounded sand, <5X sit, trace 
nedkin angular sand. Dark grayish brown (t0YR4/2). Lake 
sedinents-beach deposits. 
4Sanple contahed trace coarse sand fron 9.5 ft 1L5 bgs. Very dark gray 
(10YR3/1) nottled yellowish brown (I0YR5/4). 

4Sanple contahed trace coarse sand-sized angular shell fragnents 12.0 ft 
bgs. Very dark gayish brown (I0YR3/2) nottled yelkiwlsh brown 
(I0YR5/4). 

4Cokir change to very dark gray (10YR3/1) nottled black (10YR2/1) at 14.5 
ft bgs. 

HO 

H5 

SP/ 
jSP-SM 

Poorty graded sand to poorly gaded sand with sitt (SP/SP-SM). About 
90X to 95X fhe to nediun subrounded sand (85X quartz, 15X other 
Itthologies), 5X to lOX sitt, trace nedun angular sand and coarse 
subangular sand. Very dark gray (10YR3/0. Lake sedinents-beach 
deposits. 

-2L 

COMMENTS: SAMPLE METHOD: G=grab; SSB= split barrel with brass linen SS= spit spoon (no Irer); TW= thin wall; HP= 
hydropunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none: T= trace; M= moderate; H= heavy. MOISTURE: D= dry; M= moist W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= As/Cd/Pb/Se/Hg/toL Cyanide/BETX/ PAH/Phenols. GEOTECHNICAL SAMPLE 
TYPES: GS= grain size, P= porosity, V= vertcal permeability. GROUP 7= CEC, TOC. AL= Atterberg limits. 
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PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 9/22/93 
DATE COMPLETED: 9/22/93 
FIELD INSPECTOR: K. French/S. Botts (Barr) 
CREW CHIEF: B. Loveland (WTD) 

BORING LOG 

BORING NUMBER: SB-48 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 586.48 f t MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 01 • 
o 

Poorly graded sand to poorly gaded sand with sitt (SP/SP-SM). About 
90X to 95X fhe to nediun subrounded sand (85X quartz, 15X other 
Itthologies), 5X to lOX sitt, trace nedkin angular sand and coarse 
subangular sand. Very dark gray (IOYR3/i). Lake sedinents-beach 
deposits. 
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Poorty graded sand wtth sitt (SP-SM). About 90X fhe subrounded sand, 
lOX silt. Black (10YR2/1). Phenoic odor present in sanple. L^e 
sedinents-beach deposits. 

Poorty graded sand (SP). About 95X very fhe subrounded quartz sand, 5X 
sitt, trace coarse sand-sized shell fragnents. Black (10YR2/1). Phenoic 
odor present in sanple. Lake sedinents-beach depostts. 

-25 

SP 

Poorly graded sand wtth sitt (SP-SM). About 90X very fine subrounded 
sand, lOX sit. Black (tOYR2/1). Phenolk; odor present in sanple. Lake 
sedinents-beach deposits. 

SP-SN 

SP/ 
ISP-SH 

Poorty graded sand to poorly gaded sand with sitt (SP/SP-SH). About 
90X very fhe subrounded sand, 5X to lOX sitt. Black (I0YR2/1). Phenoic 
odor present in sanple. Lake sedinents-beach deposits. 

-30 

'<7 

GM 

'<7: 

CL 

Sity sandy gavel (GM). About SOX fine to coarse angular gavel, 20X fine 
to nediun sand, ISX coarse subangular sand, 15X sit. Coarse gavel 
fractkin consisted of disc-shaped inestone gravel clasts up to 0.25-ft 
dianeter clasts. 

\)-
< CL 

<7. 

Sandy lean clay (CL). About 70X fines, nostly clay, 25X fine to nediun 
sand, 5X coarse subangular sand, trace fine to coarse gravel. Clay 
exhibited low to nediun toughness, nedun plasticity, and no dilatancy. 

I Sanple contahed horizontal fractures. Gray (I0YR5/1). Til. 
14Saiiiple showed black stahing on horizontal fractures to to 33.1 ft bgs. 

Lean clay (CL). Mostly clay, 5X fine to nediun sand, trace coarse sand. 
Clay exhbtted very high dry strength, nediin toughness, nediun plastkiity, 
w d no diatancy. Gray (I0YR5/I). Til. 

4Sanple contahed trace coarse gravel and no discokiration at 34.5 ft 
bgs. Thh wall tube was pushed fron 34.5 to 36.5 ft bgs. 

4Sand and gavel fractions decreased to trace anounts at 37.0 ft bgs. 

i; 
J. 

-35 

V. 
End of boring at 37.0 ft bgs. Spit spoon driven to 39.0 ft bgs. 

4 0 - • ^ 0 

COMMENTS: SAMPLE METHOD: G=grab; SSB= split barrel with brass linen SS= spit spoon (no Iher); TW= thin wall; HP= 
hydropunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= trace; M= moderate; H= heavy. MOISTURE: D= dry; M= moist; W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= As/Cd/Pb/Se/Hg/toL Cyanide/BETX/ PAH/Phenols. GEOTECHNICAL SAMPLE 
TYPES: GS= grain size, P= porosity, V= vertcal permeability. GROUP 7= CEC, TOC. AL= Atterberg limtts. 

Page 2 o f 2 



PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 10/5/93 
DATE COMPLETED: 10/5/93 
FIELD INSPECTOR: J. Fox / K. Mann 
CREW CHIEF: B. Loveland 

BORING LOG 
BORING NUMBER: SB-49 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 584.58 f t MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 
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o 
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N/N 7.9 

o 
cJ 
m 
t n 
t n 

N/N 7.8 
Z> 
CD 

cc 
CO 

0.5 N/N 7.9 

3.5 N/N 7.6 

750 N/N 8.1 

580 N/N 8.1 
a. 
Zi 
o 
cc 
cs 

y F I L L / 1 Black top, asphalt concrete. FiL 

Cnished linestone base naterial. Fil. 

GP 

Poorty graded sand (SP). Fhe to nediun grahed sand. Pale brown 
(10YR6/3). Lake sedinents - beach deposits. 

{ Hater level at approxiiately 4 ft below gound surface (bgs). 

HO 

SP 

4 Color change to gay (I0YR5/1) below 15.0 ft bgs. H5 

SP/ 
|SP-Sh4 

Poorly graded sand to poorly gaded sand with sitt (SP/SP-SM). Fhe 
gained sand with about SX fines as sitt. Gray (IOYRS/1). 

-20 

COMMENTS: SAMPLE METHOD: G=grab; SSB= spilt barrel with brass linen SS= spit spoon (no Iner); TW= thin w^ l ; HP= 
hydropunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= trace; M= moderate; H= heavy. MOISTURE: D= dry; M= moist W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= As/Cd/Pb/Se/Hg/toL Cyanide/BETX/ PAH/Phenols. 
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PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 10/5/93 
DATE COMPLETED: 10/5/93 
FIELD INSPECTOR: J. Fox / K. Mann 
CREW CHIEF: B. Loveland 

BORING LOG 
BORING NUMBER: SB-49 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 584.58 f t MSL 
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DESCRIPTION OF MATERIALS AND REMARKS C l I 
01 ! 
o 

25-

14 

18 

22 

5 

7 

12 

IS 

2 

10 

13 

17 

22 

36 

44 

58 

1500 N/N 8.1 

2000 M/N 8.9 

cJ 

350 S/N 9.0 

UJ 

CL. 

o 
cc 
cs 

8 5 0 

10 

S / N 

L / N 

8.9 

8.6 
V 

Poorty graded sand to poorly gaded sand with sitt (SP/SP-SM). Fhe 
gained sand wtth about 5X fines as sitt. Gray (IOYRS/1). 

S P / 
ISP-SM 

4 Color change to very dark g a y (I0YR3 ) at 24.5 ft bgs. 

-25 

CK GP 
CL-ML 

Poorly graded gravel (GP). Mostly the to coarse g a h e d gaveL angular 
to subangular inestone and nafic lithk: clasts. Brown (I0YR5/3). Til. 
Sandy sitty lean clay ( a ) . Lean clay wtth about 20X sitt, 12X gavel and 
about 12X sana Grayish brown (IOYI«/2). TiL Oiscolored dark gray to 
Mack fron 28.1 to 28.2 ft bgs. 

3 0 - End of boring at 27 ft bgs. SpItt spoon driven to 29 ft bgs. 
J ' 

-30 

35 -

i 

The borehole was drilled with a AH' (LD.) hollow sten auger nounted to a 
050 Oiedrch truck-nounted drill rig produchg a 8K' (Oil.) borehole. 
Calttomia sanplers (3' dianeter spit spoon sanplers with a 6' brass liner 
retained in the botton of the sanpler) were driven with a 300 b hanner 
operated nechanically by a winch ine nounted on the dril rig. Sanples 
were logged by a Barr Engneering Conpany (Barr-612/832-2600) 
geologst and the borehole was driled by HTD Environnental Drilhg 
lHTO-715/359-7090). 

-35 

40- -40 

C O M M E N T S : SAMPLE METHOD: G=grab; SSB= split barrel with brass liner; SS= sp i t spoon (no Iher); TH= thin wall; HP= 
hydropunch water sample. ODOR: L= tow; M= modorate; S= st rong; VS= very s t rong; P= petroleum; D= dieseL 
SHEEN: N= none; T = t race ; M= moderate; H= heavy. MOISTURE: D= dry; M= moist; W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= A s / C d / P b / S e / H g / t o L Cyan ide /BETX/ PAH/Phenols. 

Page 2 of 2 



PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 10/5/93 
DATE COMPLETED: 10/5/93 
FIELD INSPECTOR: J. Fox / D. Moore 
CREW CHIEF: B. loveland 

BORING LOG 
BORING NUMBER: SB-50 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 578.46 ft MSL 
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DESCRIPTION OF MATERIALS AND REMAFfKS C l [ 
01 • 
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20-
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18 

10 

10 
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13 
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20 

o 
CD 
tn 
tn 

N/N 
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8.4 
a. 
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cc 
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185 S/H 8.1 

S/T 7.6 ID 
O 
CC 

cs 

35 M/T 7.6 

20 L/N 7.8 

10 L/N 7.9 

20 L/N 8.3 

UJ 

a. 
z> 
CD 
CC 
ID 

GP Poorty graded gravel (GP). Crushed inestone base naterial. FilL 

SP 
Poorly graded sand (SP). Fhe to nedun gahed sand. Pale brown 
(10YR6/5). Fil. 

Tar. Plastic. Black (I0YR2/1). 

TAR 

GP 

Poorly graded gravel (GP). conposed of fhe to coarse gavel and coarse 
sand sized furnace slag, saturated wtth Mack (10YR2/I), plastic tar. Tar 
conposes about half of the natrix. Fil. 

GP-SP 

Poorty graded sand (SP). Fhe grained sand. Dark gray (10YR4/1). FiL 
4 Poorly gaded sand (SP-GP). Fine to nediun gained sand wtth about 
SOX coarse sand to fine gavel sized furnace slag at 9 ft below ground 
surface (bgs). Dark gay (I0YR4/1). FilL 

HO 

4 Percentage of furnace slag decreases with depth to about SX fron 12 to 
17 ft (bgs). Cokir varies fron gray to dark gray (10YR5/I to I0YR4/1). 

SP 

H5 

Poorty graded sand (SP). Mostly fine gained sand wtth trace anounts of 
coarse sand, fine gavel and white, angular shel fragnents. Dark gray 
(10YR4/1). Lake sedinents - beach deposits. 

SP 

SP/ Poorly graded sand to poorly gaded sand with sitt (SP/SP-SM). 
-20 

COMMENTS: SAMPLE METHOD: G=grab; SSB= split barrel with brass liner; SS= spit spoon (no Iher); TW= thin wdl; HP= 
hydropunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= trace; M= moderate; H= heavy. MOISTURE: D= dry; M= moist; W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= As/Cd/Pb/Se/Hg/toL Cyanide/BETX/ PAH/Phenols. M18= duplicate sample. 
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PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 10/5/93 
DATE COMPLETED: 10/5/93 
FIELD INSPECTOR: J. Fox / D. Moore 
CREW CHIEF: B. loveland 

BORING LOG 
BORING NUMBER: SB-50 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 578.46 f t MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 

Poorty graded sand to poorly gaded sand with sitt (SP/SP-SM). Mostly 
fine grahed sand with about 5 to 10X fines as sitt and trace angular shell 
fragnents. Lake sedinents - beach deposits. 

4 Linestone cobbles at 28.5 ft bgs. 

Sity lean clay (a). Contains nhor anounts of sand and gravel. Grayish 
brown (10YR5/2). Til. 

End of boring at 29.5 ft bgs. SpItt spoon driven to 31.5 ft bgs. 

The borehole was drilled with a AH' (LO.) hollow sten auger nounted to a 
050 Diedrch truck-nounted drill rig produchg a SM' {OD) borehole. 
Calttornia sanplers (3' dianeter spit spoon sanplers with a 6' brass liner 
retained in the botton of the sanpler) were driven with a 300 b hanner 
operated nechanically by a winch ine nounted on the dril rig. Sanples 
were logged by a Barr Engneering Conpany (Barr-612/832-2600) 
geologst and the borehole was driled by HTO Environnental Drilhg 
(WTO-715/359-7090). 

It 
o 

-

-25 

-

; 

-30 

-

-35 

—A r\ 
•—i^U 

COMMENTS: SAMPLE METHOD: G=grab; SSB= split barrel with brass liner; SS= spit spoon (no Iher); TW= thin wall; HP= 
hydropunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= trace; M= moderate; H= heavy. MOISTURE: D= dry; M= moist; W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= As/Cd/Pb/Se/Hg/toL Cyanide/BETX/ PAH/Phenols. M18= duplicate sample. 
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PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 9/16/93 
DATE COMPLETED: 9/16/93 
FIELD INSPECTOR: J. de Beer / J. 
CREW CHIEF: M.Mueller 

Fox 

BORING LOG 

BORING NUMBER: SB-51-HP 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 584.69 ft MSL 
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DESCRIPTION OF MATERIALS AND REMARKS Cli 01 ' 
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a. 
Zi 
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cc 
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10 L/N 8.9 

20 L/N 8.9 

60 L/N 9.0 

CD 
tn 
tn 

90 L/N 8.6 

SP 

Poorly graded sand (SP). Donhantly very fine to fine sand with about 5X 
nedun sand, trace coarse sand, trace fine and coarse gravel, trace fines 
as silt and trace organics as roots (root zone). Mostly subangular to 
subrounded quartz sand wtth lesser dolontte/liiestone and chert wtth 
about 5X white, angular shel fragnents. Brown (10YR5/3). Lake sediients 
- beach deposits. 

ML Sit (ML), showing no toughness, no plastictty, fast dilatancy, and low 
strength. Contahs about 5X fine sand. About .2 ft thick, extending fron 2 
ft to 2.2 ft bekiw gound surface (bgs). Lake sedinents - stagnant water 
deposit. 

4Poorly graded very fine to fhe sand with about 10 to 15X nediun grained 
sand, about 5X coarse sand, trace fine gaveL trace fines as sitt, and 
about SX white, angular shel fragnents. Lake sedinents - storn event 
beach deposit. 

4Cok)r changes fron brown (I0YR5/3) to dark gay (I0YR4/1) at 9.5 ft 
bgs. 

HO 

SP 

4Dark grayish brown (I0YR4/2) fron 12 to 14 ft bgs. 

4Gray to dark gay (10YR5/I - 10YR4/1). Coarse sand and fine gavel 
increase to about SX at 14.5 ft bgs. 

H5 

I Sitt content hcreases to about SX and coarse sand and fine gavel 
decrease to trace anounts. 

COMMENTS: SAMPLE METHOD: G=grab; SSB= split spoon with brass liner, SS« spit spoon (no Iherk TW= thin wdl; HP= 
hydropunch water sample. ODOR: L= tow; M= modorate: S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= trace; M= moderate; H= heavy. MOISTURE: 0= dry; M= moist; W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 2= Ammonia/Arsenic (11L V)/As/Cd/Pb /Se/Hg/Thiocyanate/PAH/Phenols/Cyanide 
total and amenable/weak acid dssassociable cyanide/VOCs/CLP/TCL for ground water. GROUP 5 ° 
As/Cd/Pb/Se/Hg/tot . Cyanide/BETX/PAH/Phenols for sois. 
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PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 9/16/93 
DATE COMPLETED: 9/16/93 
FIELD INSPECTOR: J. de Beer / J. Fox 
CREW CHIEF: M.Mueller 

BORING LOG 

BORING NUMBER: SB-51-HP 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 584.69 ft MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 01 ! = • 
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o 
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Poorly graded sand (SP). Donhantly very fine to fine sand with about 5X 
nedkin sand, trace coarse sand, trace fine and coarse gravel, about SX 
fines as sitt. Mostly subangular to subrounded quartz sand wtth lesser 
dokinite/inestone and chert wtth about 5X white, angular shel fragnents. 
Gray to dark gay (I0YR5/1 - I0YR4/1). Lake sedinents - beach depostts. 
4Cokir varies fron brown to dark gay (10YR5/3 - 10YR4/1) fron 22 to 24 
ft bgs. Dark gray fron 24.5 io 29 ft bgs. 

-25 

SP 

End of boring at 29 ft bgs. 

A Hydropunch 2 sanpler was driven fron 29 to about 33 ft bgs. The tip of 
the Hydropunch 2 sanpler was driven into the t i l (sandy lean clay with 

?ravel- CL) which is h contact wtth the beach sands at about 33 ft bgs. 
he sanpler was pulled back about 15 ft to expose the No. 10 slot 

polypropylene screen, and water sanples were taken with a pencil bailer. 
The steel point and the screen were left in the ground when the AH rods 
and augers were renoved. Trenied Quck Gel bentontte gout was used to 
backfill the borehole as the dril tools were renoved. 

-30 

W^ k CL 
Til. Inferred based on resistance to drive sanpler and kical depth to the 
t i l on the beach. 

35 -

CD 

crj 

5: 
cc 
o 

The borehole was drilled with a 411' (LD.) hollow sten auger nounted to a 
ORV Mobil B-57 ATV gill rig produchg a 8K' {OD) borehole. Calfornia 
sanplers (3* dianeter spit spoon sanplers with a 6' brass liner retahed h 
the botton of the sanpler) were driven wtth a 300 b hanner operated 
nechanically by a winch ine nonted on the (^il rig. Sanples were logged 
by a Barr Engheerhg Conpany (Barr- 612/832-2600) geokigist and the 
borehole was driled by NTD Environnental Driling (HTD - 715/359-7090). 

-35 

40- -40 

COMMENTS: SAMPLE METHOD: G=grab; SSB= split spoon with brass liner; SS«= spit spoon (no l i ier); TW= thin wall; HP= 
hydropunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none: T= trace: M= moderate; H= heavy. MOISTURE: D= dry; M= moist; W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 2= Ammonia/Arsenic (11L V)/As/Cd/Pb /Se/Hg/Thiocyanate/PAH/Phenols/Cyanide 
total and amenable/weak acid dssassociaWe cyanide/VOCs/CLP/TCL for gound water. GROUP 5= 
As /Cd/Pb /Se /Hg/ lo t . Cyanide/BETX/PAH/Phenols for sois. 
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BORING LOG 
PROJECT: WCP RI/FS PHASE 2 
DATE STARTED: 9/15/93 
DATE COMPLETED: 9/15/93 
FIELD INSPECTOR: J. de Beer / K. Frencti (Barr) 
CREW CHIEF: M.Mueller (WTD) 

BORING NUMBER: SB-52-HP 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 584.40 f t MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 

Poorty graded sand (SP). Donhantly very fine to fine sand with about SX 
nedkin gahed sand, trace coarse sand and fhe gravel, trace fines as silt, 
and trace organics as roots. Mostly flat, subangutar to subrounded quartz 
with lesser linestone/dokinite and chert, and about 5X angular, white shell 
fragients, and about 5X black colored grains of coaL Pale brown 
(10YR6/3). Lake sedinents - Beach deposits with a root zone in the upper 
2 f t 

4Fines hcrease to about SX sit fron 4.5 to 6.5 ft below ground surface 
(bgs). 

4Coarser, poorly gaded, thinly bedded (about .2 ft thick) sand lense at 
about 8.2 ft bgs. Doninantly nediun to coarse sand with lesser fhe sand, 
and containhg about 5X angular, white shell fragnents, SX black, angular 
to subangular coal (Ligntte) fragnents. 

4Cok)r change to gayish brown (I0YR5/2) at 11 ft bgs. 

4Split spoon passed through a thin (<1nn) piece of netal (Th or 
aluninkin). The color changed to dark gray (I0YR3/1) and black (10YR2/1) 
in the soils above and bekiw the piece of netal. 

4Grayish brown (10YR5/2) cokired sands at 14.5 ft bgs. 

4Cokir change to dark grayish brown (I0YR4/2) and dark gay (10YR4/1) 
at 17 ft bgs. 

4Sit (ML) sean about 1 inch thich at 18 ft bgs, exhibiting no toughness, no 
plastk;ity, fast diatancy, and low strength. Has a kiw coal tar odor. 

4Cokir change to grayish brown (10YR5/2) at 20 ft bgs. 
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COMMENTS: SAMPLE METHOD: G=grab; SSB= split spoon with brass liner, SS= spit spoon (no Iher); TW= thin wall; HP= 
hydropunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= trace; M= moderate; H= heavy. MOISTURE: 0= dry; M= moist W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 2= Ammonia/Arsenic (11L V)/As/Cd/Pb /Se/Hg/Thiocyanate/PAH/Phenols/Cyanide 
total and amenable/weak acid dissassociable cyanide/VOCs/CLP/TCL for ground water. GROUP 5= 
As/Cd/Pb/Se/Hg/tot. Cyailde/BETX/PAH/Phenols for sois. 
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BORING LOG 
PROJECT: WCP RI/FS PHASE 2 
DATE STARTED: 9/15/93 
DATE COMPLETED: 9/15/93 
FIELD INSPECTOR: J. de Beer / K. French (Barr) 
CREW CHIEF: M.Mueller (WTD) 

BORING NUMBER: SB-52-HP 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 584.40 ft MSL 
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DESCRIPTION OF MATERIALS AND REMARKS <^i 
01 1 
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L/N 8.5 

L/N 8.3 

L/N 8.4 

L/N 8.6 

M/N 8.5 

o 
10 M/N 8.3 

a. 
Z) 
o 
cc 
cs D/M 

4Cokir change fron grayish brown to dark gay (I0YR4/1) at 22 ft bgs. 

SP 

-25 

SP/ 
ISP-SM 

Poorly graded sand to poorly gaded sand with sitt (SP/SP-SM). Very fine 
to fine sand grahed with about SX nediin gahed sand, trace coare sand 
and fine gaveL and about 5 to lOX fhes as sitt. 

Poorty graded sand (SP). Very fine to fine gahed sand with about 5X 
nediin and, 5X fhes as sit and trace coarse sand. 

SP -30 

SP/ 
B P - S 4 

poorly graded sand to poorly gaded sand with silt (SP/SP-SM). Sane as 
lense above. 

Poorty graded sand (SP). Sane as above. 

SP 

O CL 

35 -

Sandy lean clay wtth gavel (CL). Lean clay showhg nediun to high 
toughness, high dry strength, noderate plasticity, no to very slow 
dilatancy, with about 30X fine to coarse sand and about ISX fine to 
coarse, angular gravel. TilL 

CD 

5: 
cc 
O 

40-

End of boring at 32 ft bgs. Split spoon driven to 34 ft bgs. 

A second borehole, placed 5 ft south of the pilot borehole, was drilled 
down to 29 ft bgs. The Hydropunch 2 sanpler was driven fron 29 to 33.5 
ft bgs wtth the steel point lodghg Into the t i l . The sanpler was pulled 
back about L5 ft to expose the No. 10 skit polypropylent screen, and 
water sanples were taken with a pencil bailer. The steel point and the 
screen were left h the ground when the AH rods and augers were 
renovel Trenied Quck Gel bentontte gout was used to backfill both the 
pilot borehole and the hydropunch borehole as the dril tools were 
renoved. 

The borehole was drilled with a 4K' (LD.) hollow sten auger nounted on an 
ORV Mobil B-57 ATV gill rig produchg a 8K' (OD.) borehole. Caifomia 
sanplers (3' dianeter spit spoon sanplers with a 6' brass liner retahed h 
the botton of the sampler) were driven wtth a 300 b hanner operated 
nechanically by a winch ine nonted on the g i i rig. Sanples were logged 
by a Barr EnghBsrhg Conpany (Barr- 6tt/832-2600) gBOlogitt anoTha 

] • 
-35 

(uroKtlo WM diikid by HTD Cuviniinontal Driling (MTD 7W/a89 7090)i 
-40 

COMMENTS: SAMPLE METHOD: G=grab: SSB= split spoon with brass liner, SS= spit spoon (no Iher); TW= tWn wall; HP= 
hydropunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; 0= dieseL 
SHEEN: N= none; T= trace; M= moderate; H= heavy. MOISTURE: D= dry; M= moist; W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 2= Ammonia/Arsenic (111, V)/As/Cd/Pb /Se/Hg/Thiocyanate/PAH/Phenols/Cyanide 
total and amenable/weak acid dissassociable cyanide/VOCs/CLP/TCL for ground water. GROUP 5= 
As/Cd/Pb/Se/Hg/tot . Cyanide/BETX/PAH/Phenols for sois. 
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PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 9/16/93 
DATE COMPLETED: 9/16/93 
FIELD INSPECTOR: J. de Beer / J. Fox 
CREW CHIEF: M.Mueller (WTD) 

BORING LOG 
BORING NUMBER: SB-53-HP 

(Barr) 
RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 584.93 f t MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 01 ~ 
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10-

15-
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20-
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7 
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10 
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3 

5 
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N/N 

N/N 

8.4 

7.6 

D/M 

N/N 7.7 

N/N 7.5 
a . 
ZJ 
o 
cc 
cs 

L/N 7.6 

CD 
tn 
in L/N 8.2 

N/N 8.1 

03 
tn 
in 

L/N 8.4 

Poorly graded sand (SP). Donhantly very fine to fine sand with about SX 
nedkin gahed sand, trace fhes as sit, and trace organics as roots. 
Mostly subangular to subrounded quartz gains with lesser 
Iiiestone/doionlte and cherL and about 5X angular, whtte shel fragnents. 
Pale brown (10YR6/3). Lake sediients - beach deposits. 

4 Color change to dark brown (I0YR3/3). Medkin grahed sand hcreases 
to about nx fron 2 to 7 ft bekiw gound surface (bgs). 

i Color change to brown (10YRS/3) at 4.5 ft bgs. Black colored nediun to 
coarse sand sized gains of coal (Lignite) occur fron 4.5 to 6.5 ft bgs. 

4 Percentage of nediun gained sand drops to about SX. 

4 Color change to gayish brown (10YR5/2) occurrs with fhe laninations of 
nedun gahed sand with white shell fragnents at 8 ft bgs. 

SP HO 

4 Color change to dark gay (I0YR4/1) at t2 ft bgs. 

H5 

-2L 

COMMENTS: SAMPLE METHOD: G=grab; SSB= split spoon with brass liner; SS= spit spoon (no liner); TW= tNn wall; HP= 
hydropunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= trace; M= moderate; H= heavy. MOISTURE: D= dry; M= moist W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 2= Ammonia/Arsenic (11L V)/As/Cd/Pb /Se/Hg/Thiocyanate/PAH/Phenols/Cyanide 
total and amenable/weak acid dissassociabile cyanide/VOCs/CLP/TCL for ground water. GROUP 5= 
As/Cd/Pb/Se/Hg/tot . Cyanide/BETX/PAH/Phenols for sois. 
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PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 9/16/93 
DATE COMPLETED: 9/16/93 
FIELD INSPECTOR: J. de Beer / J. Fox (Barr) 
CREW CHIEF: M.Mueller (WTD) 

BORING LOG 

BORING NUMBER: SB-53-HP 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 584.93 f t MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 
J l - _ 
"X -^ 
CL yj_ 
01 ~ 
O 

25 -

12 

13 

15 

5 

6 

7 

14 

I 

2 

4 

6 

4 

3 

5 

L/N 8.8 

L/N 8.6 

L/N 8.9 
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L/N 9.2 
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cc 
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3 0 -

o 
cc 
cs 

Poorty graded sand (SP). Oonhanthr very line to fine sand with about 5X 
nedkin gahed sand, about SX fines as sUt. Mostly subangular to 
subrounded quartz grahs wtth lesser linestone/dokinite and chert, and 
about 5X angular, white shel fragnents. Dark gay (10YR4/I). Lake 
sedinents -beach depostti 

-25 

SP 
4 Trace anounts of fine gavel at 27 ft bgs. 

End of boring at 29 ft bgs. 

A Hygopunch 2 sanpler was driven fron 29 to about 33 ft bgs. The tip of 
the Hydropunch 2 sanpler was given into the ti l (sandy lean clay with 

?ravel- a ) which is h contact wtth the beach sands at about 33 ft bgs. 
he sanpler was pulled back about L5 ft to expose the No. 10 slot 

polypropylene screen, and water sanples were taken with a pencil bailer. 
The steel point and the screen were left in the ground when the AH rods 
and augers were renovel Trenied Quck Gel bentontte gout was used to 
backfill the borehole as the dril tools were renoved. 

-30 

\<7 CL 
Til. Inferred based on resistance to drhre sanpler and kical depth to the 
til on the beach. 

35-

cc o 

The borehole was billed with a 4M' (LD.) hollow sten auger nounted to a 
ORV Mobil B-57 ATV gill rig produchg a 8X' (OD.) borehole. Calfornia 
sanplers (3' dianeter spit spoon sanplers with a 6' brass liner retahed h 
the botton of the sanpler) were driven wtth a 300 t i hanner operated 
nechanically by a winch ine nonted on the g i l rig. Sanples were logged 
by a Barr Engheerhg Conpany (Barr- 612/832-2600) geokigist andlhe 
borehole was giled by HTO Environnental Driling (HTD - 715/359-7090). 

-35 

40- -40 

COMMENTS: SAMPLE METHOD: G=grab; SSB= split spoon with brass liner; SS= spit spoon (no liner); TW= thin wall; HP= 
hydropunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= trace; M= moderate; H= heavy. MOISTURE: D= dry; M= moist W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 2= Ammonia/Arser^c (tIL V)/As/Cd/Pb /Se/Hg/Thiocyanate/PAH/Phenols/Cyanide 
total and amenable/weak acid dissassociable cyanide/VOCs/CLP/TCL for ground water. GROUP 5= 
As/Cd/Pb/Se/Hg/tot . Cyanide/BETX/PAH/Phenols for sois. 
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PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 10/7/93 
DATE COMPLETED: 10/7/93 
FIELD INSPECTOR: D. Moore (Barr) 
CREW CHIEF: B. Loveland (WTD) 

BORING LOG 

BORING NUMBER: SB-54 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 
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DESCRIPTION OF MATERIALS AND REMARKS 
.c , , 
^ i 
01 • 
o 

Boring advanced to 4.5 feet below ground surface (bgs) 
first sanple. Grab sanples were taken fron the augers. 

5-

N/N 7.0 

CD 
• < 
OC 55 L/T 7.1 

prior to collecting 

SP 

Poorty graded sand (SP). Mostly fine gained sand. Gray brown color. 
Lake sedinents - beach deposits. 

4 Color change to black at 7 ft bgs. 

10-

End of boring at 9 ft bgs. 

This boring was advanced to collect an uncontaninated, native sol sanple 
for evaluation of the shirry wal containnent technology. The sanple 
collected fron 7 to 9 ft bgs was discolored black, had a low odor and 
trace sheen. Therefore, tne borhg was temhated and backflled wtth 
trennied bentontte slurry. A new borhg locatkm was chosen, and 
designated SB-57. 

HO 

15-

cc o 

The borehole was gilled with a 4K' (LD.) hollow sten auger nounted to a 
050 Diedrk:h truck-nounted gil l rig producha a SX' (O!D.) borehole. 
Sanples were kigged by a Barr Engheering Conpany 
(Barr-612/832-2600) geokigist and the borehole was driled by HTD 
Environnental Driling (HTD-715/359-7090). 

H5 

20- -2*. 

COMMENTS: SAMPLE METHOD: G=grab; SSB= split ba-rel with brass liner; SS= spit spoon (no Ikier); TW= thin wdl; HP= 
hydropunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; 0= dieseL 
SHEEN: N= none; T= trace; M= moderate; H= heavy. MOISTURE: D= dry; M= moist W= wet. 
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PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 10/2/93 
DATE COMPLETED: 10/2/93 
FIELD INSPECTOR: D. Moore (Barr) 
CREW CHIEF: M.Mueller (WTD) 

BORING LOG 

BORING NUMBER: SB-55 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 
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DESCRIPTION OF MATERIALS AND REMARKS <^ i 
01 1 
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17 S/H 7.9 
a. 
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This boring was placed about 4 ft southwest of SB-46 so as to obtain an 
analytical sanple for the interval 2 to 4 ft bekiw gound surface (bgs). 
For a description of the soi fron 0 to 2 f t bgs, please see SB-4e. 

SM I Hard tar. Black. Fil. 
Sity sand (SN). About 40X fine grahed sand, 20X nedkin to coarse sand 
and fine gaveL about 20X fhes as sit h a tarry natrix. Black 
(2.5YR3/0). Fil. 

5 -

End of boring at 4 ft bgs. 

The recovery fron the spit spoon was enough to fill the brass liner only. 
To colect nore sanple, a fight auger was advanced through the sane 
interval and the sanple was coHected fron the auger. The 0 to 2 ft bgs 
interval was reaned out to insure the htegrtty of the 2 to 4 ft bgs sanple. 

10- HO 

15-

DQ 

cr, 

The borehole was gilled with a 4K' (LD.) hollow sten auger nounted to a 
ORV Mobil B-57 ATV gi l l rig produchg a SM' {OD) borehole. Caifomia 
sanplers (3' daneter spit spoon sanplers with a 6' brass liner retahed h 
the botton of the sanpler) were driven wtth a 300 b hanner operated 
nechanically by a winch ine nounted on the g i i rig. Sanples were logged 
by a Barr Engheerhg Conpany (Barr- 612/832-2600) geokigist and the 
borehole was g i led by HTD Environnental Driling (HTD - 715/359-7090). 

H5 

20- -20 

C O M M E N T S : SAMPLE METHOD: G=grab; SSB= split ba-rel with brass liner; SS= sp i t spoon (no l i ier); TW= thin wall; HP= 
hydropunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; 0 = dieseL 
SHEEN: N= none: T= t race ; M= moderate; H= heavy. MOISTURE: D= dry; M= moist W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= A s / C d / P b / S e / H g / t o t Cyanide/BETX/ PAH/Phenols. 
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PROJECT: WCP RI/FS PHASE 2 
DATE STARTED: 10/7/93 
DATE COMPLETED: 10/7/93 
FIELD INSPECTOR: K. French (Barr) 
CREW CHIEF: M.Mueller (WTD) 

BORING LOG 

BORING NUMBER: SB-56 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 583.40 f t MSL 
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DESCRIPTION OF MATERIALS AND REMARKS C l I 
01 . 

o 

10-

15-

I 
20-

NOTE: Soi Boring SBSe was conpleted to obtah an analytk:al sanple fron 
above the ti l near SB40. Sanples were not colected fron ground surface 
to 22.0 ft betow ground surface (bgs). See the borhg tog fron SB40 for 
the description of naterials down to 22.0 ft bgs. 

HO 

H5 

-2L 

COMMENTS: SAMPLE METHOD: G=grab; SSB= spfit barrel with brass linen SS= spit spoon (no liner); TW= thin wall; HP= 
hydropunch water sample. ODOR: L= tow; M= modorate; S - strong; VS° very strong; P- petroleum; 0 - dieseL 
SHEEN: N= none; T= trace; M= moderate; H= heavy. MOISTURE: D= dry; M= moist W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= As/Cd/Pb/Se/Hg/ to t Cyanide/BETX/ PAH/Phenols. 
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PROJECT: WCP RI/FS PHASE 2 
DATE STARTED: 10/7/93 
DATE COMPLETED: 10/7/93 
FIELD INSPECTOR: K. French (Barr) 
CREW CHIEF: M.Mueller (WTD) 

BORING LOG 
BORING NUMBER: SB-56 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 583.40 f t MSL 
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DESCRIPTION OF MATERIALS AND REMARKS C l I 
01 ! 
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85 S/T 8.6 
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4No recovery fron the sanple interval fron 22.0 to 24.0 ft bgs. 

Poorly graded sand wtth sitt (SP-SM). About 90X fhe subrounded sand, 
lOX sitt, trace nediun angular sand. Black (I0YR2/1). Lake 
sednents-beach deposits. 

-25 

SP-SN 

»• • . ->• . •>• . • GM 

V^ 

Sity gavel with sand (GM). About SOX fhe to coarse angular to 
subrounded gaveL ISX fine to nedun sand, 15X sitt, lOX coarse angular 
sand. Coarse sand and gravel fractwns consisted of liiestone or dolontte, 
and basaitc ithologes. Black (I0YR2/I). Lake sediients-beach 

1 deposits. J " . 

CL 

H 

Lean clay (CL). About 90X clay, 10X fine to nediun angular sand, trace 
subrounded to subangular gaveL Qay exhibited nediun toughness, nedun 
plasticity, no diatancy, and high dry strength. Gray (10YR5/1) with no 

I dscokiration. Til. 

-30 

End of boring at 28.5 ft bgs. Spitt spoon driven to 30.5 ft bgs. 
J-

35-

C3 

I 

The borehole was dilled with a 4K' (LD.) hollow sten auger nounted to a 
ORV Mobil 6-57 ATV dill rig produchg a SM' (OD.) borehole. Caifomia 
sanplers (3' daneter spit spoon sanplers with a 6' brass liner retahed h 
the botton of the sanpler) were driven wtth a 3001> hanner operated 
nechanically by a winch ine nounted on the d i l rig. Sanples were logged 
by a Barr Engheerhg Conpany (Barr- 612/832-2600) geokigist and the 
borehole was diled by HTD Environnental Driling (HTD-715/359-7090). 

-35 

40- -40 
COMMENTS: SAMPLE METHOD: G=grab; SSB= split barrel with brass linen SS= spit spoon (no liner); TW= thin wall: HP= 

hydropunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= trace; M= moderate: H= heavy. MOISTURE: D= dry; M= moist W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= As/Cd/Pb/Se/Hg/toL Cyanide/BETX/ PAH/Phenols. 
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PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 10/7/93 
DATE COMPLETED: 10/7/93 
FIELD INSPECTOR: D. Moore (Barr) 
CREW CHIEF: B. Loveland (WTD) 

BORING LOG 
BORING NUMBER: SB-57 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 585.62 f t MSL 
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DESCRIPTION OF MATERIALS AND REMARXS S t 

5 -

10-

15-

Oi 

\ 

cc 
o 

20-

Thls borehole was driled to colect a sanple for the technology testhg of 
the shirry wall design renedal optkm. The borehole was advanced to 22 ft 
below ground surface (bgs) with a 4K' (ID.) holow sten auger nounted to 
a D50 Diegk;h tnick-nounted dil l rig produchg a 8M' (OD.) borehole. A 
Calttomia sanpler (3' daneter spit spoon sanpler with a 6' brass liner 
retained in the botton of the sanpler) was driven wtth a 300 R) hanner 
operated nechanically by a winch ine nounted on the dril rig. Sanples 
were togged by a Barr Engneering Conpany (Barr-612/832-2600) 
geolodst and the borehole was dnied by Hisconsin Test Drilhg 
(HTO-715/359-7090). 

Sanples were not taken fron 0 to 22 ft bgs. 

SP-S>« HO 

H5 

-20 

C O M M E N T S : SAMPLE METHOD: G=grab: SSB= split barrel with brass linen SS= spi t spoon (no liner); TW= thin wall; HP= 
hydropunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; 0 = dieseL 
SHEEN: N= none; T= trace; M= moderate; H= heavy. MOISTURE: D= dry; M= moist W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= As /Cd /Pb /Se /Hg / toL Cyanide/BETX/ PAH/Phenols. 
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PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 10/7/93 
DATE COMPLETED: 10/7/93 
FIELD INSPECTOR: D. Moore (Barr) 
CREW CHIEF: B. Loveland (WTD) 

BORING LOG 
BORING NUMBER: SB-57 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 585.62 f t MSL 
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DESCRIPTION OF MATERIALS AND REMARKS <^i 
01 ! 
O 

8 

10 

12 

14 

N/N 8.3 o 
cc 
cs 

SP-SM Poorty graded sand wtth sitt (SP-SM). Mostly fhe grained sand wtth about 
lOX nedun gained sand, about K) to ISX fines as sitt and about SX white 
shel fragnents. Dark oive gray (5Y3/2P). Lake sedinents - beach 
depostts. 

End of boring at 22 ft bgs. Spit spoon driven to 24 ft bgs. 

25- -25 

3 0 - -30 

35- -35 

^ 
ss 

C5 

40- -40 

COMMENTS: SAMPLE METHOD: G=grab; SSB= split barrel with brass liner; SS= spit spoon (no linerk TW= thin wall; HP= 
hydropunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none: T= trace; M= moderate; H= heavy. MOISTURE: D= dry, M= moist W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= As/Cd/Pb/Se/Hg/ toL Cyanide/BETX/ PAH/Phenols. 
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PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 11/2/93 
DATE COMPLETED: 11/2/93 
FIELD INSPECTOR: J. de Beer (Barr) 
CREW CHIEF: P. Dickenson (WTD) 

BORING LOG 

BORING NUMBER: SB-58 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 
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DESCRIPTION OF MATERIALS AND REMARKS <^i 
01 1 
o 

Please see the boring kig for Sol Borhg SB-57 for detais on the 
subsurface. The purpose of this boring was to obtain sanples of the oity 
sands present In this locatkin for technology testhg studies. Grab sanples 
were taken fron a depth of 5 to 10 ft below ground surface (bgs) and 
placed in clean, new 5 galon buckets. Oily sands were present begnning 
at 4 ft bgs. Two borhgs were placed to obtain the sanple volune 
necessary to fill six 5 galon buckets. The second borhg was placed 2 
feet east of the first borhg. 

5-

S/H 

cc 
CO 

S/H 

10- HO 

15-

03 

2^ 

cc 
o 
u. 

The borehole was dilled with a 4K' (LDJ hollow sten auger nounted to a 
BK-81 truck-nounted dril rig producing a 8M' (OD.) borehole. Sanples 
were logged by a Barr Engneering Conpany (Barr-612/832-2600) 
geolodst and the borehole was driled by Hisconsin Test Drilhg 
(HTD-715/359-7090). 

H5 

20- -2. 

C O M M E N T S : SAMPLE METHOD: G=grab; SSB= split barrel with brass linen SS= spi t spoon (no liner); TW= thin wall; HP= 
hydropunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none: T= t race; M= moderate; H= heavy. MOISTURE: D= dry; M= moist W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= As /Cd /Pb /Se /Hg / toL Cyanide/BETX/ PAH/Phenols. 
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BORING LOG 
PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 11/1/93 
DATE COMPLETED: 11/1/93 
FIELD INSPECTOR: J. de Beer / D. Moore (Barr) 
CREW CHIEF: P. Dickenson (WTD) 

BORING NUMBER: SB-59 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 
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DESCRIPTION OF MATERIALS AND REMARKS 
"̂^ . 
C ^ l 
01 ' 
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5 -

10-

15-
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§: 
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20-
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N/N 

N/N 8.3 
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110 L/N 8.5 

35 L/N 8.5 
a. 
O 
CC 

cs 

40 M/N 8.5 

325 M/N 7.9 

m 
in 
tn 

250 S/N 8.2 

300 S/N 8.9 
a. 
ZJ 
o 
oc 
cs 

FILL Concrete. Fil. Augers turned through concrete. 

CL 

• ' • 
> • 

i ' • 

SP 

SP 

Lean clay (Cl). Dark gay (I0YR4/1). FiL A split spoon was not pounded 
fron 0 to 2 ft below ground surface (bgs). 

Sandy lean clay (CL). Lean clay wtth about SOX fine to coarse grained 
sand, trace gavel and wood debris. Gray (10YR5/I) nottled with yelkiwish 
brown (I0YR5/4). RIL 
4 Hood encountered fron 2.7 to 2.8 ft bgs. 

Poorty graded sand (SP). Mostly very fine to fine gahed sand with about 
5X nedkin gained sand and about 5X white angular shell fragnents. 
Grayish brown (10YR5/2). Fill consisthg of beach sands with wood 
fragnents. 

4 Color change fron gayish brown to brown (I0YR5/2 - 10YR5/3) at 4.5 ft 
bgs. 
4 Hood encountered fron 5.2 to 5.3 ft bgs. 

4 Coarse sand fraction increases to SX fron 7 to 9 ft bgs. Color change 
to very dark gray (I0YR3/I) at 7 ft bgs. 

4 Medun sand hcreases to about SX and sHt occurs in trace anounts 
begnning at 9.5 ft bgs. 

HO 

Poorly graded sand (SP). Mostly very fine to fine gahed sand with about 
SX nedkin gained sand, trace fhes as sit and about SX white angular 
shel fragnents. Sand gahs are subangular to subrounded. Dark gay to 
very dak gay (I0YR4/1 - I0YR3/1). Lake sediients - beach deposits. 
Moderate coal tar odor. 

4 Dark gay (I0YR4/I) at 14.5 ft bgs. 

4 Cotor change to very dark gay (I0YR3/I) at 15.5 ft bgs. Sit content 
increases to about 5X. 

H5 

SP/ 
iSP-SH 

Poorty graded sand to poorly gaded sand with sitt (SP/SP-SM). Mostly 
very fhe to fhe grained sand with about 5X fine gahed graveL about SX 
coarse sand and about 5 to lOX fines as sitt. Gray (10YR5/I). Lake 
sednents - beach depostts. 

-20 

COMMENTS: SAMPLE METHOD: G=grab: SSB= split barrel with brass liner, SS= spit spoon (no Iherh TW= thin wall; HP= 
hydropunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum: D= dieseL 
SHEEN: N= none: T= trace: M= moderate; H= heavy. MOISTURE: D= dry; M= moist W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= As/Cd/Pb/Se/Hg/toL Cyanide/BETX/ PAH/Phenols. 
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PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 11/1/93 
DATE COMPLETED: 11/1/93 
FIELD INSPECTOR: J. de Beer / D. Moore 
CREW CHIEF: P. Dickenson (WTD) 

(Barr) 

BORING LOG 

BORING NUMBER: SB-59 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 
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DESCRIPTION OF MATERIALS AND REMARKS C l I 
01 ' 

o 

25-

3 0 -

7 

8 

13 

4 

4 

6 

21 

14 

23 

34 

43 

80 

21 

39 

65 

45 

o 
1100 M/N 8.3 

1400 S/N 8.5 

1000 S/N 8.3 

100 S/N 8.9 
ZD 
O 
CC 
( S 

125 S/N 8.8 

SP/ 
B P - S H 

Poorly graded sand to poorty gaded sand with sitt (SP/SP-SM). Mostly 
very Ihe to fhe grained sand wtth about 5X fine gahed gaveL about 5X 
coarse sand about 5 to 10X fhes as sit, and about K white angular shel 
fragnents. Dark gray (I0YR5/1). Lake sednents - beach deposits. 

4 Strong nustard snell encountered at 22 ft bgs. 

-25 

GP Poorty graded gravel (GP). Fine to coarse grained liiestone/ dolontte 
gavel. J-

SP 

Poorly graded sand (SP). Very fine to fine gahed subrounded to 
subangular sand. Lake sednents - beach depostts. 

CL 

Sandy lean clay wtth gavel (CL). Hard lean clay exhbtting high toughness, 
noderate plastictty, no dilatancy, and high dry strength wtth about 35X 
fine to coarse gained sand and about ISX fine to coarse gained gravel. 
Gray (10YR5/I). TiL 

- -30 

End of boring at 29.5 ft bgs. Split spoon dhren to 31.5 ft bgs. 

35 -

Oi 

cc 

The borehole was dilled with a 4V' (LO.) holtow sten auger nounted to a 
BK-81 truck-nounted dril rig producing a 8X' (OD.) borehole. Caifomia 
sanplers (3' dianeter split spoon sanplers wtth a 6' brass liner retahed 
in the botton of the sanpler) were driven with a 300 b hanner operated 
nechanically by a winch ine nounted on the dril rig. Sanples were logged 
by a Barr Engheerhg Conpany (Barr-6t2/832-2600) aeologist and the 
borehole was diled by MTD Environnental Driling (HTD-715/359-7090). 

-35 

40- -4C 

COMMENTS: SAMPLE METHOD: G=grab; SSB= split barrel with brass liner, SS= spit spoon (no Ikier); TW= thin wall; HP= 
hydropunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= trace; M= moderate; H= heavy. MOISTURE: D= dry; M= moist W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= As/Cd/Pb/Se/Hg/tot . Cyanide/BETX/ PAH/Phenols. 

Page 2 of 2 



BORING LOG 
PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 11/2/93 
DATE COMPLETED: 11/2/93 
FIELD INSPECTOR: J. de Beer / D. Moore (Barr) 
CREW CHIEF: P.Dickenson (WTD) 

BORING NUMBER: SB-60 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 585.74 ft MSL 
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DESCRIPTION OF MATERIALS AND REMARKS 

Poorty graded sand (SP). Mostly very fine to fhe gahed sand with about 

zone). Grayish brown (10YR5/2). Fil consisting of beach sand. \ 

Hell gaded sand (SH). Mostly coal and coke fines consisting of fine to 
coarse sand, with about 10X fne to coarse gahed gavel and about lOX 
fines as sitt. Black (I0YR2/1). FiL 

Poorty graded sand (SP). Nostly very fine to fine gahed sand with about 
5X nediun gained sand, trace coarse sand and fhe gravel, trace fines as 
sitt, and about SX white angular shell fragnents. Oil sheen is heavy fron 
5.5 to 5.7 ft betow gound surface (bgs). FH consisthg of beach sands. 
Coal tar odor. 

Hell gaded sand (SH). Mostly fhe grained sand and fine gahed sand to 
coarse gained gravel sized furnace slag, coaL and coke fines. Coal and 
coke fines are nostly silt sized to nedun grained sand sized. Black 

1 (10YR2/I). r 

Poorly graded sand (SP). Mostly very fine to fine gahed sand with about 
5X nedun gahed sand, trace coarse sand and fhe gravel, and about SX 
white angular shel fragnents. Patchy oily content gives trace to heavy 
sheen depending on where the sheen test is conducted. Very dark gay 
(I0YR3/I). Lake sediients - beach deposits. 

4 Sitt content hcreases to about 5X at 12 ft bgs. 

Poorly graded sand to poorly gaded sand with sitt (SP/SP-SM). 

It 
a 

-5 

HO 

H5 

o n 
dV 

COMMENTS: SAMPLE METHOD: G=grab; SSB= split barrel with brass linen SS= spit spoon (no Iher); TW= thin wall; HP= 
hydropunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= trace; M= moderate; H= heavy. MOISTURE: D= dry; M= moist; W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= As/Cd/Pb/Se/Hg/ toL Cyanide/BETX/ PAH/Phenols. 
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BORING LOG 
PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 11/2/93 
DATE COMPLETED: 11/2/93 
FIELD INSPECTOR: J. de Beer / D. Moore (Barr) 
CREW CHIEF: P.Dickenson (WTD) 

BORING NUMBER: SB-60 

RISER PIPE ELEVATION: N/A 

GROUND SURFACE ELEVATION: 585.74 ft MSL 
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DESCRIPTION OF MATERIALS AND REMARKS < ^ i 
01 ' 

o 

Poorly graded sand to poorly gaded sand with sitt (SP/SP-SM). Mostly 
very fhe to fhe grained sand wtth trace anounts of coarse sand, about 5X 
nediin gahed sand, about 5 to tOX fines as sSt and about SX white 
angular shell fragnents. Oil sheen test results vary with test specinen 
location due to the patchy nature of soil ol content. Black (10YR2/1). 
Lake sedinents - beach deposits. 

20 ./N-K 8.8 

24 

18 

14 

16 

25 

20 L/N 8.9 

25-

50 M/N 8.8 

13 

11 

14 
S/N 8.8 

3 
O 
oc 
cs 

SEZ. 
ISP-SM 

SP-SN 
Poorly graded sand wtth sitt (SP-SM). Mostly very fine to fine gained 
sand with about lOX fines as sitt and about SX white angular shell 
fragnents. Black (I0YR2/1). Lake sediients - beach deposits. 

SP/ 
ISP-SM 

Poorty graded sand to poorly gaded sand with sitt (SP/SP-SH). Mostly 
very fhe to fhe grained sand wtth about 5 to lOX fhes as sit and about 
5X white angular shel fragnents. Black (10YR2/1). Lake sedinents -
beach deposits. 

-25 

SP-SN 

Poorty graded sand wtth sitt (SP-SM). Mostly very fine to fine gained 
sand with about lOX fines as sitt and about SX white angular shell 
fragnents. Black (I0YR2/I). Lake sediients - beach deposits. Phenoic 
odor. 

r̂  GP 
CL 

3 0 -

Poorty graded gravel (GP). Fine to coarse gained liiestone/dok)nite 
gavel. 
Sandy lean clay wtth gravel (CL). Hard lean clay exhbtting high toughness, 
noderate to high plastictty, no dilatancy and high g y strength with about 
SOX fine to coarse grahed sand, and about 15X fine to coarse grained 
gavel. Gray (10YR5/I) with black (10YR2/1) stained fractures. T i l . -30 
End of boring at 27 ft bgs. SpItt spoon given to 29 ft bgs. 

35-

CI) 

i 
o 

The borehole was gilled with a 4K' (LD.) hollow sten auger nounted to a 
BK-81 truck-nounted dril rig producing a 8M' {OD) borehole. Caifomia 
sanplers (3' dianeter split spoon sanplers wtth a 6' brass liner retahed 
in the botton of the sanpler) were driven with a 300 t i hanner operated 
nechanically by a winch ine nounted on the g i i rig. Sanples were logged 
by a Barr Engheerhg Conpany (Barr-6t2/832-2600) aeologst and the 
borehole was g i led by HTD Environnental Driling (HT[f-7l5/35d-7090). 

-35 

40- - 4 L 

COMMENTS: SAMPLE METHOD: G=grab; SSB= split barrel with brass linen SS= spit spoon (no l i ier); TW= thin wall; HP= 
hydropunch water sample. ODOR: L= tow; M= modorate; S= strong; VS= very strong; P= petroleum; D= dieseL 
SHEEN: N= none; T= t race; M= moderate; H= heavy. MOISTURE: D= dry; M= moist; W= wet. ANALYTICAL 
SAMPLE TYPES: GROUP 5= As/Cd/Pb/Se/Hg/ toL Cyanide/BETX/ PAH/Phenols. 
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GROUND SURFACE SOIL SAMPLE DESCRIPTIONS 

LOCATION 
GROUND SURFACE 
ELEVATION (FT) 

NORTHING 
COORDINATE 

EASTING 
COORDINATE 

DEPTH 
(FT) ASTH DESCRIPTION COLOR 

GROUND SURFACE SOIL SAMPLES 

GS01 

GS02 

GS03 

GS04 

GS05 

GS06 

GS07 

GS08 

GS09 

GS10 

GS11 

GS12 

GS13 

GSU 

GS15 

GS16 

GS17 

-. 

--

585.70 

.. 

585.00 

585.10 

584.86 

585.20 

585.70 

606.50 

586.80 

586.50 

602.08 

604.07 

585.80 

585.80 

582.80 

.-

--

4851.400 

-. 

4841.930 

4844.400 

4779.875 

4467.900 

4453.000 

4179.800 

4148.300 

4149.200 

3937.700 

4043.700 

3775.700 

3772.500 

3765.800 

--

-. 

5910.600 

--

5599.200 

5298.300 

5750.660 

5686.800 

5268.800 

5011.800 

5575.500 

5218.100 

4939.900 

5068.300 

5543.700 

5238.200 

4927.800 

0-0.5 

0-0.5 

0-0.5 

0-0.5 

0-0.5 

0-0.5 

0-0.5 

0-0.5 

0-0.5 

0-0.5 

0-0.5 

0-0.5 

0-0.5 

0-0.5 

0-0.5 

0-0.5 

0-0.5 

SM/OL 

OL/CL 

SM 

SP 

SM 

.. 

SM 

SM 

SP-SM 

SP 

SM 

SP 

SP-SH 

SP 

SM 

SP-SH 

Silty sand/organic soil. 

Organic soil/silty clay. 

Silty sand with gravel. 

Poorly graded sand. 

Silty sand with organics. 

Crushed limestone base material. 

SiIty sand. 

Silty sand with gravel, organics, and 
brick material. 

Poorly graded sand with silt. 

Poorly graded sand. 

Silty sand with gravel and clinkers. 

Poorly graded sand. 

Poorly graded sand with silt. 

Poorly graded sand, dredge spoils. 

Silty sand with slag. 

Coal fines. 

Poorly graded sand with sitt. 

Dark brown 

Dark brown 

Black 

Light brown 

--

__ 

Blue at surface; 
black 

Black 

-. 

Brown 

Black 

Brown and black 

Dark brown 

Brown 

Dark grayish 
brown 

Black 

Brown 

13\49\003\PSCS.APP\CRS 
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DESIGNATED SOIL STOCKPILE SOIL SAMPLE DESCRIPTIONS 

LOCATION 
GROUND SURFACE 
ELEVATION (FT) 

NORTHING 
COORDINATE 

EASTING 
COORDINATE 

DEPTH 
(FT) ASTM DESCRIPTION COLOR 

Designated Soil Stock Stockpile Soil Sanples 

DS01 

DS02 

DS03 

591.49 

591.11 

592.21 

4366.497 

4280.310 

4317.622 

5115.679 

5112.539 

5189.087 

0-2.15 
(EOB) 

0-0.6 

0.6-0.8 

0.8-2.0 

2.0-2.5 
(EOB) ^ 

0-0.2 

0.2-2.3 
(EOB) 

SP-SH 

SP-SH 

SP 

SP 

SP 

SP-SH 

SP 

Poorly graded sand with silt. Fine 
grained sand with moderate coal tar 
odor. 

Poorly graded sand with silt. 

Poorly graded sand with about 5% 
gravel. Gravel mostly coal material. 

Poorly graded sand. Hostly fine sand 
with 0.5-in. diameter pockets of soil 
bound by viscous coal tar. 

Poorly graded sand. Coarser sand 
below 2.0 ft. 

Poorly graded sand with silt. Trace 
gravel. 

Poorly graded sand with about 5% 
gravel. Gravel mostly coal and slag 
fragments. Increased gravel fraction 
below 1.5 ft. 

Dark gray 
(10YR4/1) 

Very dark gray 
(10YR3/1) 

Very dark gray 
(10YR3/1) 

13\49\003\PSCS.APP\CRS 
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TABLE 4B-1 

PHASE I INVESTIGATION SURVEY SUMMARY 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

AUGUST 20, 1992 

SOIL 
SAMPLES 

SS-01 

SS-02 

SS-03 

SS-04 

SS-05 

SS-06 

SS-07 

SS-08 

SS-09 

SS-10 

SS-11 

SS-12 

SS-13 

SS-14 

SS-15 

SS-16 

SS-17 

SC-01 

SC-02 

BS-06 

BS-07 

BS-08 

SB-03 

ELEVATION 

585.4 

585.3 

585.5 

584.8 

584.6 

585.8 

584.7 

585.5 

586.9 

585.8 

585.6 

583.9 

585.1 

585.2 

585.4 

585.2 

585.1 

584.4 

585.8 

586.3 

584.8 

585.6 

585.9 

LOCATION COORDINATES 

NORTH 

4971.8 

4920.5 

4934.9 

4737.9 

4740.8 

4733.2 

4727.4 

4527.0 

4348.0 

4176.9 

4047.1 

3835.7 

3840.3 

3788.1 

3647.0 

3649.8 

3653.1 

3599.4 

4263.4 

5146.6 

5128.7 

5444.6 

4975.8 

EAST 

5553.3 

5392.1 

5206.2 

5064.3 

5266.9 

5529.7 

5665.5 

5627.6 

5505.0 

5363.0 

5235.5 

5001.2 

5193.6 

5389.9 

5272.4 

5075.4 

4865.6 

5600.9 

5828.9 

4955.6 

5525.8 

6198.8 

5528.3 

SURVEY BOOK 
PAGE 

26 

4/40 

4/40 

4/40 

4/40 

28 

27 

27 

27 

28 

32 

32 

32 

30 

33 

33 

33 

33 

33 

36 

36 

37 

41 

13\4 9\003\PSCS.APP\CRS 



TABLE 4B-1 (Cont.) 

PHASE I INVESTIGATION SURVEY SUMMARY 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

AUGUST 20, 1993 

MONITORING 
WELL 

MW-3D 

MW-3S 

MW-4D 

MW-4S 

MW-5D 

MW-5S 

MW-6D 

MW-6S 

P-101 

P-102 

P-103 

P-104 

Existing ID 

Existing IS 

ELEVATION 

GROUND 

585.5 

585.2 

586.1 

586.2 

585.7 

585.4 

585.7 

585.7 

585.0 

585.6 

586.4 

586.0 

585.8 

586.0 

CASING 

588.23 

588.31 

589.07 

589.29 

588.49 

587.91 

588.56 

588.48 

588.21 

588.57 

589.47 

589.10 

587.74 

587.83 

RISER 

588.23 

588.24 

589.06 

589.17 

588.47 

587.89 

588.51 

588.45 

588.14 

588.52 

589.44 

589.07 

587.62 

587.76 

LOCATION 
COORDINATES 

NORTH 

4961.8 

4971.8 

4118.3 

4109.5 

3807.9 

3802.6 

4442.1 

4431.7 

4994.2 

4963.9 

4004.9 

4499.9 

4412.7 

4418.1 

EAST 

5552.0 

5553.3 

5874.1 

5870.6 

4811.6 

4811.1 

4921.0 

4920.3 

5036.0 

5958.3 

5467.3 

5574.5 

5326.1 

5328.4 

SURVEY 
BOOK 
PAGE 

21/26 

21/26 

34/39 

34/39 

22/32 

23/32 

23/28 

23/28 

36/41 

21/26 

29/39 

22/27 

6/24 

6/24 

Bench Marie (BM): "X" on seawall northwest corner of slip at Larson Marine, 
7 feet east of and 41 feet south of Larson Marine storage building. 

EL. given = 584.65 Coordinate: 4675N, 4939E 

BM was established by Mid-America Survey Company in 1988 for Canonie and 
Hi Tech. 

Elevations are USGS mean sea level datum elevations. 

13\49\003\PSCS.APP\CRS 



TABLE 4B-2 

PHASE II INVESTIGATION SURVEY SUMMARY 
WATER LEVEL MEASURING POINTS 

MONITORING 
POINT 

LOCATION 

NORTHING EASTING 

ELEVATIONS 

GROUND CASING RISER 

SURVEY 
BOOK 
PAGE COMMENTS 

MONITORING WELLS 

MW-ID 

MW-IS 

MW-3D 

MW-3S 

MW 4D 

MW 4S 

MW-5D 

MW-5S 

MW-6D 

MW-6S 

MW-7D 

MW-7S 

MW-8D 

MW-8S 

MW-9D 

MW-9S 

MW-IOD 

MW-IOS 

MW-llD 

MW-llS 

MW-12D 

MW-12S 

MW-13D 

MW-13S 

MW-14D 

MW-14S 

MW-15D 

MW-15S 

4412.7 

4418.1 

4961.8 

4971.8 

4118.3 

4109.5 

3807.9 

3802.6 

4442.1 

4431.7 

4553.8 

4545.0 

3583.5 

3583.6 

4206.1 

4212.2 

3694.6 

3695.5 

5002.3 

5002.9 

3977.0 

3983.4 

4388.9 

4389.8 

4937.9 

4931.6 

5193.1 

5190.5 

5326.1 

5328.4 

5552.0 

5553.3 

5874.1 

5870.6 

4811.6 

4811.1 

4921.0 

4920.3 

5902.0 

5899.8 

5874.5 

5879.7 

5696.0 

5693.6 

5226.3 

5233.1 

5048.2 

5042.6 

6257.9 

6257.1 

6274.9 

6269.4 

6213.3 

6213.7 

5540.3 

5531.4 

585.8 

586.0 

585.5 

585.2 

586.1 

586.3 

585.7 

585.4 

585.7 

585.7 

585.0 

584.9 

586.4 

586.5 

585.7 

585.4 

585.6 

585.7 

585.0 

585.0 

586.2 

586.2 

587.1 

587.1 

584.3 

584.1 

585.5 

585.3 

587.74 

587.83 

588.23 

588.31 

586.20 

586.41 

588.49 

587.91 

588.56 

588.48 

588.29 

588.08 

586.43 

586.57 

588.64 

588.52 

588.63 

588.57 

588.01 

587.95 

586.28 

586.22 

587.24 

587.24 

584.30 

584.32 

585.61 

585.48 

587.62 

587.76 

588.23 

588.24 

585.93 

586.16 

588.47 

587.89 

588.51 

588.45 

588.14 

587.78 

586.09 

586.43 

588.65 

588.49 

588.60 

588.58 

587.98 

587.83 

586.01 

586.03 

586.90 

586.95 

584.05 

583.92 

585.39 

585.33 

6/24 

6/24 

21/26 

21/26 

54 

54 

22/32 

22/32 

23/28 

23/28 

58 

59 

60 

60 

58 

58 

57 

57 

62 

62 

55 

55 

53, 54 

54 

53 

53 

52, 62 

52 

Existing well 

Existing well 

Well height 
changed 

Well height 
changed 
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TABLE 4B-2 

PHASE II INVESTIGATION SURVEY SUMMARY 
WATER LEVEL MEASURING POINTS 

MONITORING 
POINT 

LOCATION 

NORTHING EASTING 

ELEVATIONS 

GROUND CASING RISER 

SURVEY 
BOOK 
PAGE COMMENTS 

MONITORING WELLS 

MW-ID 

MW-IS 

MW-3D 

MW-3S 

MW 4D 

MW 4S 

MW-5D 

MW-5S 

MW-6D 

MW-6S 

MW-7D 

MW-7S 

MW-8D 

MW-8S 

MW-9D 

MW-9S 

MW-IOD 

MW-IOS 

MW-llD 

MW-llS 

MW-12D 

MW-12S 

MW-13D 

MW-13S 

MW-14D 

MW-14S 

MW-15D 

MW-15S 

4412.7 

4418.1 

4961.8 

4971.8 

4118.3 

4109.5 

3807.9 

3802.6 

4442.1 

4431.7 

4553.8 

4545.0 

3583.5 

3583.6 

4206.1 

4212.2 

3694.6 

3695.5 

5002.3 

5002.9 

3977.0 

3983.4 

4388.9 

4389.8 

4937.9 

4931.6 

5193.1 

5190.5 

5326.1 

5328.4 

5552.0 

5553.3 

5874.1 

5870.6 

4811.6 

4811.1 

4921.0 

4920.3 

5902.0 

5899.8 

5874.5 

5879.7 

5696.0 

5693.6 

5226.3 

5233.1 

5048.2 

5042.6 

6257.9 

6257.1 

6274.9 

6269.4 

6213.3 

6213.7 

5540.3 

5531.4 

585.8 

586.0 

585.5 

585.2 

586.1 

586.3 

585.7 

585.4 

585.7 

585.7 

585.0 

584.9 

586.4 

586.5 

585.7 

585.4 

585.6 

585.7 

585.0 

585.0 

586.2 

586.2 

587.1 

587.1 

584.3 

584.1 

585.5 

585.3 

587.74 

587.83 

588.23 

588.31 

586.20 

586.41 

588.49 

587.91 

588.56 

588.48 

588.29 

588.08 

586.43 

586.57 

588.64 

588.52 

588.63 

588.57 

588.01 

587.95 

586.28 

586.22 

587.24 

587.24 

584.30 

584.32 

585.61 

585.48 

587.62 

587.76 

588.23 

588.24 

585.93 

586.16 

588.47 

587.89 

588.51 

588.45 

588.14 

587.78 

586.09 

586.43 

588.65 

588.49 

588.60 

588.58 

587.98 

587.83 

586.01 

586.03 

586.90 

586.95 

584.05 

583.92 

585.39 

585.33 

6/24 

6/24 

21/26 

21/26 

54 

54 

22/32 

22/32 

23/28 

23/28 

58 

59 

60 

60 

58 

58 

57 

57 

62 

62 

55 

55 

53, 54 

54 

53 

53 

52, 62 

52 

Existing well 

Existing well 

Well height 
changed 

Well height 
changed 
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TABLE 4B-2 (Cont.) 

PHASE II INVESTIGATION SURVEY SUMMARY 
WATER LEVEL MEASURING POINTS 

MONITORING 
POINT 

LOCATION 

NORTHING EASTING 

ELEVATIONS 

GROUND CASING RISER 

SURVEY 
BOOK 
PAGE COMMENTS 

PIEZOMETERS 

P-101 

P-102 

P-103 

P-104 

P-105 

P-106 

P-107 

P-108 

PW-1 

OTHER MEASUI 

W-5 

W-6 

W-4C 

W-4B 

W-4A 

W-13 

W-12 

W-2C 

W-2B 

W-2A 

STILLING WEI 

SW-1 

SW-2 

_ 

4963.9 

4004.9 

4499.9 

3940.7 

4015.4 

4533.8 

4006.2 

4004.9 

IING POINTS 

6353.4 

5943.6 

6307.3 

6306.5 

6306.5 

5700.4 

5842.4 

6280.7 

6279.6 

6278.5 

^LS 

4675.8 

4536.2 

_ 

5958.3 

5467.3 

5574.5 

6144.7 

5442.8 

5244.5 

5475.3 

5443.4 

4712.1 

4669.4 

5217.1 

5214.2 

5210.9 

6259.0 

6311.7 

6451.5 

6455.2 

6458.2 

4938.6 

5244.6 

_ 

585.6 

586.4 

586.0 

584.2 

586.4 

584.9 

586.6 

586.4 

586.2 

586.4 

584.6 

584.5 

584.6 

585.4 

583.7 

584.1 

584.1 

584.1 

_ 

588.57 

589.47 

589.10 

584.32 

589.66 

585.26 

589.56 

589.00 

589.66 

589.67 

585.99 

586.04 

586.44 

587.73 

585.99 

586.69 

586.97 

586.10 

_ 

588.52 

589.44 

589.07 

583.96 

589.60 

584.41 

589.52 

587.86 

589.80 

586.41 

586.39 

586.45 

587.63 

585.81 

586.80 

586.74 

586.22 

584.56 

585.52 

21/26 

29/39 

22/27 

54 

57 

61 

57 

58 

65 

66 

65 

65 

65 

46, 63 

47, 63 

64 

63 

63 

52 

61 

Abandoned 

AKA Z-1 

AKA Z-2 

AKA Z-8 

AKA Z-9 

AKA Z-10 

STAFF GAUGES 

SG-1 

SG-2 

SG-3 

65 

64 

53 

582.78 @ 
Reading 1.42 

582.77 e 
Reading 1.50 

582.54 @ 
Reading 1.35 

13\49\003\PSCS.APP\CRS 



TABLE 4B-2 (Cont.) 

PHASE II INVESTIGATION SURVEY SUMMARY 
WATER LEVEL MEASURING POINTS 

MONITORING 
POINT 

LOCATION 

NORTHING EASTING 

ELEVATIONS 

GROUND CASING RISER 

SURVEY 
BOOK 
PAGE COMMENTS 

SHORTH SHORE SANITARY DISTRICT PONDS 

NSSD-1 

NSSD-2 

NSSD-3 

7085.4 

6729.8 

6499.1 

4575.8 

4479.5 

4416.9 

596.93 

596.36 

596.32 

North Pond, 
southwest of 
corner of 
concrete rim 
on west side 

Middle Pond, 
southwest 
corner of 
concrete rim 
on west side 

South Pond, 
southwest 
corner of 
concrete rim 
on west side 
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TABLE 4B-3 

PHASE II INVESTIGATION SURVEY SUMMARY 
SOIL BORINGS 

MONITORING 
POINT 

SB 16 

SB 17 

SB 18 

SB 19 

SB20 

SB 21 

SB 22 

SB 23 

SB 24 

SB 25 

SB 26 

SB 27 

SB 28 

SB 29 

SB 29 

SB 30 

SB 31 

SB 32 

SB 33 

SB 34 

SB 35 

SB 36 

SB 37 

SB 38 

SB 39 

SB 40 

SB 41 

SB 42 

SB 43 

SB 44 

LOCATION 

N 

4963.668 

4764.010 

4791.216 

4779.706 

4648.658 

4555.519 

4419.919 

4415.153 

4431.890 

4426.059 

4404.263 

4387.417 

4453.352 

4179.815 

4327.858 

3937.691 

4043.698 

4195.203 

4196.519 

4197.430 

4206.7 

4207.623 

4202.612 

3942.691 

3944.252 

3943.470 

3934.673 

3947.494 

3956.409 

3735.823 

E 

5796.473 

5946.575 

5805.076 

5623.834 

5787.783 

5782.155 

5868.364 

5767.210 

5623.203 

5517.050 

5401.268 

5314.937 

5269.065 

5011.838 

4916.194 

4939.930 

5068.311 

5462.467 

5534.175 

5611.569 

5736.7 

5849.721 

5911.775 

5884.453 

5696.580 

5578.147 

5456.534 

5355.036 

5286.388 

5319.410 

GROUND 
ELEVATION 

586.04 

585.43 

584.93 

585.30 

584.45 

584.91 

584.93 

585.67 

585.66 

586.16 

586.02 

584.69 

585.64 

606.52 

585.59 

602.08 

604.07 

587.27 

587.11 

586.55 

585.8 

585.64 

586.16 

587.63 

586.67 

586.18 

586.12 

586.56 

586.05 

585.18 

SURVEY 
NOTEBOOK 

PAGE 

Electronic notes 

Electronic notes 

Electronic notes 

Electronic notes 

Electronic notes 

Electronic notes 

Electronic notes 

Electronic notes 

Electronic notes 

Electronic notes 

Electronic notes 

Electronic notes 

Electronic notes 

Electronic notes 

Electronic notes 

Electronic notes 

Electronic notes 

Electronic notes 

Electronic notes 

Electronic notes 

Electronic 
notes, (72) 

Electronic notes 

Electronic notes 

Electronic notes 

Electronic notes 

Electronic notes 

Electronic notes 

Electronic notes 

Electronic notes 

Electronic notes 

COMMENTS 
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TABLE 4B-3 (Cont.) 

PHASE II INVESTIGATION SURVEY SUMMARY 
SOIL BORINGS 

MONITORING 
POINT 

SB 45 

SB 46 

SB 47 

SB 48 

SB 49 

SB 50 

SB 51 

SB 52 

SB 53 

SB 56 

SB 57 

1 SB 60 

LOCATION 

N 

3747.394 

3751.432 

3752.257 

3735.406 

3605.113 

3640.416 

4444.340 

3949.720 

3559.663 

3553.023 

3701.789 

4664.673 

E 

5404.662 

5606.018 

5674.475 

5798.198 

5683.933 

5456.683 

6567.752 

6604.963 

6614.235 

5459.355 

5225.423 

5613.398 

GROUND 
ELEVATION 

584.91 

586.38 

586.74 

586.48 

584.58 

578.46 

584.69 

584.40 

584.93 

583.40 

585.62 

585.74 

SURVEY 
NOTEBOOK 

PAGE 

Electronic notes 

Electronic notes 

Electronic notes 

Electronic notes 

Electronic notes 

Electronic notes 

Electronic notes 

Electronic notes 

Electronic notes 

Electronic notes 

Electronic notes 

Electronic notes 

COMMENTS 
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TABLE 4B-4 

PHASE II INVESTIGATION SURVEY SUMMARY 
GROUND SURFACE AND DESIGNATED SOIL STOCKPILE SAMPLING POINTS 

MONITORING 
POINT 

GS 01 

GS 02 

GS 04 

GS 03 

GS 05 

GS 06 

GS 07 

GS 08 

GS 09 

GS 10 

GS 11 

GS 12 

GS 13 

GS 14 

GS 15 

GS 16 

GS 17 

DS 01 

DS 02 

DS 03 

LOCATION 

N 

4851.400 

4841.930 

4844.400 

4779.875 

4467.900 

4453.000 

4148.300 

4149.200 

3775.700 

3772.500 

3765.800 

4366.497 

4280.310 

4317.622 

E 

5910.600 

5599.200 

5298.300 

5750.660 

5686.800 

5268.800 

5575.500 

5218.100 

5543.700 

5238.200 

4927.800 

5115.679 

5112.539 

5189.087 

GROUND 
ELEVATION 

585.70 

585.00 

585.10 

584.86 

585.20 

585.70 

^ 

586.80 

586.50 

585.80 

585.80 

582.80 

591.49 

591.11 

592.21 

SURVEY 
BOOK PAGE 

Electronic notes 

Electronic notes 

Electronic notes 

Electronic notes 

Electronic notes 

Electronic notes 

Electronic notes 

Electronic notes 

Electronic notes 

Electronic notes 

Electronic notes 

Electronic notes 

Electronic notes 

Electronic notes 

Electronic notes 

Electronic notes 

Electronic notes 

COMMENTS 

Off-site at BSl 

Off-site at BS2 

Off-site at BS4 

Collected at SB 29 

Collected at SB 30 

Collected at SB 31 

Moved by JMF 

GS = Ground surface samples 
DS = Designated soil stoc)cpile samples 
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TABLE 4B-5 

SURFACE WATER SAMPLING POINT LOCATIONS 

MONITORING 
POINT 

SW-01 

SW-02 

SW-03 

SW-04 

SW-05 

SW-06 

SW-07 

SW-08 

SW-09 

SW-10 

SW-11 

SW-12 

SITE GRID 

NORTHING 

5470.31 

4010.91 

2823.03 

5178.43 

4296.00 

2626.18 

1960.96 

1974.54 

2354.66 

3495.03 

4506.43 

4472.49 

LOCATION 

EASTING 

6928.43 

7036.40 

6518.15 

7796.51 

7463.96 

7122.78 

7386.23 

5516.19 

4449.45 

4721.53 

4833.82 

4976.34 

GEOGRAPHIC (MEASURED) LOCATION 

LATITUDE 

N 4222.171 

N 4221.956 

N 4221.781 

N 4222.128 

N 4221.998 

N 4221.752 

N 4221.654 

N 4221.656 

N 4221.712 

N 4221.880 

N 4222.029 

N 4222.024 

LONGITUDE 

W 8748.778 

W 8748.753 

W 8748.873 

W 8748.577 

W 8748.654 

W 8748.733 

W 8748.672 

W 8749.105 

W 8749.352 

W 8749.289 

W 8749.263 

W 8749.230 

13\49\003\PSCS.APP\CRS 



'I 

k 









J 





.'14 i< jy -«a—•• . j , « i in> , ;_ f jy ty I.;,JV 





1 
• 

• 

• 

• • ' • • - " j i • 

W' 
> r m 

T 
y^\ i 
\ Z ^ 

• i 

( 

( . 

i 

. 

: J 

^ • i . 

V 

iH^v 

m̂ : 
1^^' 
i'-^'^>,. m̂ -' 

Hoicmi^^ 

m\ 

H\')4-A 

<//l4.^ 

fl^'^.O 

Hi^U 
V 

V/M.I 

ft5B.t 

tfpo.^ 

•/lJ8.t 

•fif/. 0 
^ ' , • „ ; 

^v: • < 

ft-

^U.A 
^ 

.^um.f 

51/9/,O 

S-tlf. 7 

r^5J.7 
V 

az?.5 

5 t 2 ^ . ^ 

!rW)g.$ 

5L0B.U 

5t^1.d 

' 

"Jvo.3 

\ 

' 

1 

) 
1 

t 

r 
! 

1 

. . I r ^ r r t i Q b e J V 

UcATM 

rzz>' 

• 1 , ; • • > 

• » \ 

' Of 'AiltSt.J *kj ^ /Tf 

A U CaeA<=ii 

//*? 

^ ^ 

AJ^ Gn« 

Mul 

5v0 

• 

Nk) d>a 

^W 

We 

" , 

" ' ' . 

• • > » 

A'dTt. 

I I 

4 

* ^ 
• 

t 

'1 

. 

•• \ • • 

" .̂ ' 

» 

. ^ 

• 

t 

' 

i 
i 

^ 

iV;'.va:i;;7;:'L:.;;3 

v>i-



'*K • • , • • ! * • . . z 

^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 

-z:V-A-7--z 

L? 

»' 

, t ' ^ ^ 

^V577/*« 

N 

1 / 

7&f*Ttr) 

h 

1 / 

I P ' ^ i i O 

I :=*» r 

3 9 

c n ^ 

r»N 

C^r^ 

C l ? 

•9^ 

) ^ l l \ / M ^ 

t 

MlSmMft 

.. — _, ._.( .. 
I 

1 
— • •• > -

I 

1 

> 

QggJjWfijQ^^^^Q 

' 

• 

mmam 
^f • 

• 

Q'ty'iS' 

i-ms 
f '^-Ji 

r'/ j iTs 

^ 'A/ t? 

OS^^Tf 

5<Y/̂ ;HS 

BDSBBSBSEBJI 
• ' | ; \ . . , , : . 

, 

V. 'V' 

'• 

/'v/^yi 

/'W 
h'tol-f, 

-» 

j ^ ' ^ i i ^ 

' / ' W ^ 

^ • ^ / / ^ 

jiT^ftrm 

W^"'^ 
•̂ ••"''̂ ^ 1 
t|>'̂  1 
" | ,v - - ' 1 
- V ^ ' -• • 1 i 

1 
' • i 1 1 1 i 1 

ll 
1 1 
i I 

J! 



3 - ^ - ^ 

o\/<>ro.^-r fo lire nr . i4 

«^W <toV1 C"^7-t>I 

J -

* • 

' ^ : 

dA-

U V H J U 

_î  
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" . -

1 

J ^ 

Z O ^ A J O 

A ' l h i C 

^iriL<: 

A-' i t ib 

• • • . ' • • ' 

' ' > • _ 

_, 

- ' • v ' 

:( 

' >i-'<' 

1 

1 • 

£ 56.00 

h '• 

• • • - ' - . i l - . : .-::. e 

@1 
i 

J • • 



HJJTWfJP-^U'.L 

•WPMbKVTT-

J-L 

S. , ( , 1 
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Project Number: 
Job Description: 
T̂ ile Name: 

:e: 
...arveyed By: 

PT 

13/49-003JSL 
COMBINED SURVEY 
11-15-93.DAT 
11-15-93 

;Project Name 

^ K : i ' i ~ C i : . - r < . c ^ t> ^ 

I Z / I £>•/ ^1 3 

WAUKEGAN 

y y ^ r 

N ELEV DESC 

4 
8 

50 
1 

1000 
5 
6 
7 
9 
2 
3 

1002 
207 

1003 
1004 
1005 
1006 
1007 
1008 
1009 
1010 
1011 
135 

1012 
1013 
1014 
1016 

10 
1018 
1019 
1020 
1021 
1022 
1023 
1024 

11 
12 

1175 
107 

1025 
1026 
203 
205 

1207-
208 
211 
209 
212 

1027 
1028 
1029 

4500.000 
3700.000 
4675.085 
5004.948 
4999.659 
4300.030 
3950.020 
3799.990 
3650.004 
4949.950 
4700.010 
4762.866 
4779.875 
4964.179 
4774.905 
4787.011 
4647.396 
4555.207 
4418.902 
4417.201 
4431.172 
4425.142 
4206.700 
4403.866 
4374.184 
4459.792 
4413.069 
4427.678 
4194.868 
4196.980 
4198.316 
4207.435 
4204.490 
4201.468 
3940.048 
4294.848 
4500.000 
6124.814 
4558.680 
4572.710 
4761.677 
4851.400 
4841.930 

4044!; . 2 Uu 
4467.900 
4148.300 
4453.000 
4149.200 
4851.392 
4584.770 
4555.465 

5600.000 
5600.000 
4938.717 
5600.007 
5469.856 
5600.002 
5600.003 
5600.003 
5600.000 
5600.002 
5599.998 
5953.870 
5750.660 
5795.706 
5627.889 
5802.485 
5784.546 
5782.717 
5867.453 
5761.208 
5621.933 
5511.295 
5736.700 
5401.216 
5332.248 
5289.705 
4913.291 
4905.194 
5460.545 
5533.021 
5610.207 
5738.859 
5859.531 
5925.962 
5901.241 
6117.335 
6000.060 
5788.541 
5917.442 
6022.914 
6060.505 
5910.600 
5599.200 

5686.800 
5575.500 
5268.800 
5218.100 
5910.603 
5925.975 
5923.387 

585.81 
581.39 
584.67 
584.97 
585.55 
586.45 
586.35 
586.44 
585.07 
585.12 
585.31 
585.16 
584.86 
586.01 
585.35 
585.02 
584.43 
584.86 
585.12 
585.56 
585.70 
586.21 
585.80 
586.18 
585.82 
585.73 
585.97 
585.92 
587.21 
587.14 
586.66 
585.77 
585.89 
586.41 
587.00 
588.16 
586.86 
590.46 
584.76 
586.88 
586.44 
585.70 
585.00 
505.CO 
585.20 
586.80 
585.70 
586.50 
585.67 
584.91 
585.50 

TP SPK 
TP SPK 

4 
8 

TBM SEAWALL 
TP PK 1 
PK FD 
TP SPK 
TP SPK 
TP SPK 
TP SPK 
TP SPK 
TP SPK 
0117 

5 
6 
7 
9 
2 
3 

GS 7 SET JMF 
0116 
0119 
0118 
0120 
0121 
0122 
0123 
0124 
0125 
SB 3 5 
0126 
0127 
0128 
GRD 
TP SPK 
0132 
0133 
0134 
0135 
0136 
0137 
0138 
TP SPK 
TP SPK 
MW 9196 
SB 7 
0201 
0051 
GS 03 
GS 05 

GS 08 
GS 11 
GS 0 9 
GS 12 
0203 
0307 
1307 

10 

11 
12 

M o r OScD 



1030 
1031 
1032 
1033 
1034 
1035 
1036 
1037 
214 
215 
216 
217 
301 
60 

304 
305 

1038 
1039 
1040 
1041 
1042 
1043 

13 
1044 
1045 
1046 
1047 
1048 
1049 
1050 
1051 
213 

1052 
210 

1054 
206 

1055 
1056 
1057 
1058 
1059 
1060 
1061 
1062 
1063 
1064 
1065 
1066 
1067 
1068 
1070 
1071 
1072 
1073 
1074 
1075 
1076 
1077 
1078 
1079 

4842.538 
4643.008 
4467.823 
4233.339 
4205.327 
4148.453 
4149.421 
4453.005 
4053.400 
3775.700 
3772.500 
3765.800 
4572.800 
4999.967 
3618.000 
3634.800 
3943.629 
3951.937 
3933.832 
3940.445 
3950.299 
4053.485 
3841.908 
3751.134 
3695.431 
3695.579 
3772.540 
3748.353 
3751.430 
3753.042 
3775.778 
4147.100 
4145.811 
4342.100 
4343.041 
4844.400 
4245.272 
4269.007 
4254.773 
4186.692 
4115.975 
4044.918 
3975.694 
3952.403 
4526.012 
4844.768 
4366.497 
4280.310 
4317.622 
4394.766 
4395.348 
4374.395 
3766.523 
4403.899 
4369.603 
3966.913 
3932.425 
3807.413 
3978.191 
4426.419 

5599.200 
5653.706 
5687.010 
5704.976 
5701.977 
5575.513 
5217.935 
5268.808 
5103.800 
5543.700 
5238.200 
4927.800 
6023.400 
5474.821 
5219.300 

• 5099.300 
5705.058 
5585.752 
5459.333 
5352.509 
5285.844 
5103.407 
5224.338 
5316.422 
5247.162 
5218.080 
5238.777 
5405.751 
5610.140 
5674.515 
5543.876 
4952.000 
4952.254 
4943.400 
4942.980 
5298.300 
5050.840 
5031.443 
4970.329 
4931.312 
4886.598 
4849.857 
4842.947 
4851.127 
5330.158 
5297.538 
5115.679 
5112.539 
5189.087 
5330.058 
5328.813 
5329.136 
4926.654 
6143.356 
6142.874 
6132.201 
6131.622 
6258.627 
6262.048 
6261.075 

585.03 
585.60 
585.17 
585.40 
585.52 
586.80 
586.49 
585.65 
600.30 
585.80 
585.80 
582.80 
586.90 
585.39 
585.40 
585.20 
587.21 
586.35 
586.38 
586.39 
586.15 
600.25 
585.50 
588.01 
585.83 
585.81 
585.75 
584.99 
586.54 
586.68 
585.84 
600.10 
600.12 
586.10 
586.10 
585.10 
587.12 
587.16 
585.46 
585.40 
585.24 
585.88 
586.46 
586.21 
585.26 
585.14 
591.49 
591.11 
592.21 
585.71 
585.80 
585.83 
582.84 
585.40 
585.02 
584.44 
584.54 
584.62 
586.29 
586.35 

0205 
1207 
0208 
0309 
1309 
0211 
0212 
0209 
GS 14 
GS 15 
GS 16 
GS 17 
CMW 1 
PK FD IP 
CMW 4 
CMW 5 
0139 
0140 
0141 
0142 
0143 
0214 
TP SPK 13 
0144 
0310 
1310 
0216 
0145 
0146 
0147 
0215 
GS 13 
0213 
GS 10 
0210 
GS 06 
TOE 
TOE 
TOE 
TOE 
TOE 
TOE 
TOE 
TOE 
0407 
0206 
DS 1 
DS 2 
DS 3 
GRD 
1069 
0127 
0217 
0313 
1313 
0312 
1312 
0453 
0452 
0451 



1080 
1081 
153 
154 
155 
158 
303 
302 

1082 
1083 
1084 
1085 
1086 
1087 
1088 
3092 
156 
157 

1090 
1091 
1092 
1093 
1094 
1095 
1096 
152 

1097 
1098 
1107 
1108 
1109 
1110 
1111 
1112 
1113 
1114 
1115 
1116 
1117 
1118 
1119 
1120 
1121 
1122 
1123 
1124 
1125 
1126 
1127 
1128 
1129 
1130 
1131 
1132 
1133 
1134 
1135 
1136 
1137 
1138 

4941.461 
4914.255 
4194.300 
3943.200 
3736.900 
3736.500 
3470.800 
3626.900 
4194.206 
3942.952 
3737.599 
3626.865 
3472.219 
3608.965 
3734.256 
6729.795 
3551.700 
3552.200 
3716.031 
3607.579 
3551.757 
3640.121 
3552.611 
3618.081 
3634.804 
4761.900 
5194.262 
5022.132 
3808.562 
3785.227 
4230.989 
4624.068 
4669.837 
4449.939 
4449.999 
3878.315 
3817.364 
3868.588 
3914.333 
3975.284 
4066.501 
4155.260 
4228.244 
4219.165 
4200.357 
4142.887 
4163.560 
4151.476 
4097.746 
3990.242 
3924.225 
4017.820 
4091.788 
4086.742 
3992.918 ' 
3909.298 
3970.327 
4055.039 
4124.244 
4089.351 

6196, 
6195. 
6001. 
5984. 
5996, 
5890, 
5899, 
5993, 
6001, 
5984, 
5996, 
5993, 
5902, 
5893 , 
5890, 
4479, 
5697, 
5459, 
5804, 
5682, 
5697, 
5455, 
5459, 
5220, 
5099, 
6060, 
5547, 
5803 , 
5479, 
5520, 
5674, 
5854, 
5900, 
5197, 
5132, 
4874 
4917, 
4984, 
5070. 
5080, 
5150, 
5151. 
5060, 
5011, 
5012. 
4979, 
4978. 
4937. 
4908. 
4884. 
4913. 
4910, 
4938, 
4948. 
4920, 
4936, 
5044, 
5101. 
5105. 
5033. 

.573 
,892 
.800 
,700 
.600 
.700 
,700 
.600 
.803 
.695 
.608 
.596 
.549 
.201 
.374 
.487 
,700 
.300 
,845 
.585 
.647 
,648 
,865 
.506 
.171 
.900 
.989 
,593 
,757 
.029 
,623 
.005 
.470 
.532 
.004 
.011 
.717 
.885 
.705 
.958 
.911 
.901 
.545 
.808 
.272 
.896 
.046 
.757 
.339 
.406 
.253 
.252 
.208 
.353 
.470 
.785 
.459 
.851 
.901 
.575 

585.32 
583.83 
586.90 
586.80 
586.10 
586.40 
590.40 
586.00 
586.89 
586.80 
586.09 
586.01 
590.38 
586.70 
586.42 
596.36 
584.00 
583.50 
586.10 
584.56 
583.98 
585.55 
583.50 
585.43 
585.21 
586.40 
585.48 
585.08 
585.23 
585.82 
585.56 
584.76 
585.07 
585.84 
585.89 
584.32 
584.32 
584.25 
585.04 
586.18 
586.35 
586.89 
587.68 
603.18 
606.83 
607.35 
600.71 
600.40 
601.55 
596.29 
600.53 
599.12 
600.33 
605.92 
603.51 
602.17 
601.78 
600.97 
600.43 
606.13 

0314 
1314 
CSB 3 
CSB 4 
CSB 5 
CSB 8 
CMW 3 
CMW 2 
0153 
0154 
0155 
0302 
0303 
0308 
0158 
COR NSSD 
CSB 6 
CSB 7 
0148 
0149 
0156 
0150 
0157 
0304 
0305 
CSB 2 
0315 
0101 
1106 
1105 
1104 
1102 
1101 
1100 
1099 
TOE 
TOE 
TOE 
TOE 
TOE 
TOE 
TOE 
TOE 
TOP 
TOP 
TOP 
BRK 
BRK 
BRK 
BRK 
BRK 
BRK 
BRK 
TOP 
TOP 
TOP 
TOP 
TOP 
TOP 
GRD 



14 
15 

1139 
1140 
1141 
1142 
1143 
1144 
1145 
1146 
1147 
1148 
1149 
1150 
1151 
1152 
1153 
1154 
1155 
1156 
1157 
1158 
1159 
1160 
1161 
1162 
1163 
1164 
1165 
1166 
1167 
1168 
1169 
1170 
1171 
1172 
1173 
1174 
151 

3000 
3001 
3002 
3003 
3004 
3005 
3006 
3007 
3008 
3009 
3010 
3011 
3012 
3013 
3014 
3015 
3016 
3017 
3018 
3019 
3020 

5161 
6285 
6298 
6323 
6302 
6303 
6302 
6300 
6299 
6298 
6295 
6294 
6292 
6259 
6288 
6280 
6279 
6278 
6259 
6259 
5990 
6013 
5842 
5831 
5700 
6289 
6287. 
5757. 
6117. 
5978. 

• 5942, 
5953. 
5954, 
5963, 
6138, 
6292, 
5-956. 
5956. 
5022, 
4533. 
4536. 
4675. 
5193. 
5190. 
4206. 
4212. 
4272. 
4222. 
4415. 
4419. 
4553. 
4544. 
4630. 
4680. 
4764. 
4963. 
4779. 
4791. 
4648. 
4555. 

.973 

.234 

.825 

.844 

.659 

.061 

.997 

.026 

.993 

.949 

.092 

.306 

.927 

.008 

.346 

.645 

.565 

.522 

.467 

.107 

.370 

.585 

.430 

.509 

.388 

.113 

.322 

.557 

.025 

.909 

.838 

.385 

.103 

.485 
,888 
.426 
.702 
,098 
,300 
.849 
.212 
.804 
.049 
470 
128 
.244 
.635 
985 
153 
919 
789 
969 
474 
632 
010 
668 
706 
216 
658 
519 

6116.780 
6397.097 
6007.746 
4720.515 
4795.723 
4800.002 
5299.972 
5800.031 
6099.960 
6085.238 
6350.101 
6485.739 
6500.049 
6571.069 
6454.772 
6451.526 
6455.158 
6458.179 
6452.721 
6424.205 
6318.848 
6321.511 
6311.703 
6307.670 
6259.042 
5669.218 
5632.532 
6289.305 
6674.741 
6747.631 
6731.617 
6828.032 
6835.701 
6820.593 
6718.965 
6620.487 
5631.097 
5662.635 
5805.600 
5244.514 
5244.592 
4938.591 
5540.337 
5531.354 
5695.985 
5693.617 
5643.364 
5696.794 
5767.210 
5868.364 
5901.987 
5899.790 
5853.788 
5902.669 
5946.575 
5796.473 
5623.834 
5805.076 
5787.783 
5782.155 

586.55 
585.56 
585.25 
582.86 
584.19 
584.11 
584.49 
585.11 
584.34 
586.16 
585.28 
583.48 
584.24 
587.29 
583.88 
584.29 
584.09 
584.09 
584.18 
584.78 
585.68 
585.42 
583.63 
583.88 
585.31 
585.14 
584.58 
583.76 
583.37 
582.51 
582.54 
582.80 
581.66 
582.28 
584.11 
585.14 
585.45 
585.38 
585.10 
585.35 
585.49 
584.50 
585.58 
585.22 
585.90 
585.77 
585.31 
585.33 
585.67 
584.93 
585.07 
585.44 
584.56 
585.09 
585.43 
586.04 
585.30 
584.93 
584.45 
584.91 

TP 
TP 

SPK 14 
SPK 15 

GRD END SHEETPLE 
GRD END DITCH 
GRD 
NAIL XSEC 4 80 0 
NAIL XSEC 53 0 0 
NAIL XSEC 580 0 
NAIL XSEC 6100 
TBM FD 
NAIL XSEC 63 5 0 
FEN END 
NAIL XSEC 6500 
NAIL XSEC 6571 
GRD END RIPRAP 
MW 
MW 
MW 
MW 
MW 
MW 
MW 
MW 
MW 
MW 
MW 
MW 

Z 8 
Z 9 
Z 10 
17 
16 
14 
15 
Z 2 
3 
Z 1 
13 
12 

FEN 
NAIL XSEC 6674 
GRD 
GRD 
GRD 
WS 
WS 

LAKE 
DITCH 

NAIL XSEC 
NAIL XSEC 
MW 
MW 

11 
lOA 

CSB 1 
P 107 
STW 2 
STW 1 
MW 
MW 
MW 
MW 
TT 
TT 
SB 
SB 
MW 
MW 
TT 
TT 
SB 
SB 
SB 
SB 
SB 
SB 

15D 
15S 
9D 
9S 

25 
25 
23 
22 
7D 
7S 

26 
26 
17 
16 
19 
18 
20 
21 



3021 
3022 
3023 
^^*4-
3025 
3026 
3027 
3028 
3029 
3030 ^ W _J W 

3031 
3032 
3033 
3034 
3035 
3036 
3037 
3038 
3039 
3040 
3041 
3042 
3043 
3044 
3045 
3046 
3047 
3048 
3049 
3050 
3051 
3052 
3053 
3054 
3055 
3056 
3057 
3058 
3059 
3060 
3061 
3062 
3063 
3064 
3065 
3066 
3067 
3068 
3069 
3070 
3071 
3072 
3073 
3074 
3075 
3076 
3077 
3078 
3079 

45 

4664.673 
4431.890 
4426.059 
4370.106 
4404.263 
4387.417 
4453.352 
4442.745 
4441.277 
4327.858 
4043.698 
3937.691 
4179.815 
3956.409 
3947.494 
4015.379 
4004.868 
4195.203 
4196.519 
4197.430 
4298.166 
4006.217 
4290.086 
3934.673 
3943.470 
3944.252 
3752.257 
3751.432 
3761.644 
3822.312 
3747.394 
3735.823 
3694.603 
3695.455 
3701.789 
3766.119 
3807.733 
4207.623 
4109.216 
4118.198 
3735.406 
3605.113 
3553.023 
3640.416 
4937.860 
4931.643 
4388.884 
4389.839 
3949.720 
3559.663 
4444.340 
3977.023 
3983.446 
3940.650 
3583.504 
3583.562 
3942.691 
4202.612 
5041.467 
6137.302 

5613.398 
5623.203 
5517.050 

u4 0 u . J U4 

5401.268 
5314.937 
5269.065 
5213.788 
5160.429 
4916.194 
5068.311 
4939.930 
5011.838 
5286.388 
5355.036 
5442.768 
5443.384 
5462.467 
5534.175 
5611.569 
5612.256 
5475.278 
5595.854 
5456.534 
5578.147 
5696.580 
5674.475 
5606.018 
5509.372 
5421.833 
5404.662 
5319.410 
5226.338 
5233.127 
5225.423 
5433.147 
5436.265 
5849.721 
5870.623 
5874.100 
5798.198 
5683.933 
5459.355 
5456.683 
6213.313 
6213.701 
6274.855 
6269.391 
6604.963 
6614.235 
6567.752 
6257.936 
6257.061 
6144.678 
5874.475 
5879.685 
5884.453 
5911.775 
6143.352 
6235.426 

585.74 
585.66 
586.16 
586.30 
586.02 
584.69 
585.64 
585.65 
585.59 
585.59 
604.07 
602.08 
606.52 
586.05 
586.56 
586.65 
589.26 
587.27 
587.11 
586.55 
586.37 
586.78 
586.23 
586.12 
586.18 
586.67 
586.74 
586.38 
585.46 
585.09 
584.91 
585.18 
585.71 
585.80 
585.62 
585.05 
585.14 
585.64 
586.38 
586.24 
586.48 
584.58 
583.40 
578.46 
584.32 
584.31 
587.26 
587.26 
584.40 
584.93 
584.69 
586.36 
586.29 
584.18 
586.44 
586.48 
587.63 
586.16 
584.95 
591.77 

-SB-
SB 
SB 
S6-
SB 
SB 
SB 
TT 
TT 
OTV 

SB 
SB 
SB 
SB 
SB 
p : 
PW 
SB 
SB 
SB 

-^ 5 6- to 
24 
25 

26 
27 
28 
27 
27 
(irr-i. « = ; » _ . 9. <^ 

31 
30 
29 
43 
42 
L06 
1 
32 
33 
34 

GRD SOFT TAR 
P 108 
GRD HARD TAR 
SB 
SB 
SB 
SB 
SB 

41 
40 
39 
47 
46 

GRD HARD TAR 
GRD SOFT TAR 
SB 
SB 
MW 
MW 

45 
44 
lOD 
lOS 

CO > e>l3- 5"7 
TT 
TT 
SB 
MW 
MW 
SB 
SB 
SB 
SB 
MW 
MW 
MW 
MW 
HB 
HB 
HB 
MW 
MW 

24 
24 
36 
4S 
4D 

48 
49 
56 
50 
14D 
14S 
13D 
13S 
52 
53 
51 JAB 
12D 
12S 

P 105 
MW 
MW 
SB 
SB 

8D 
8S 

38 
37 

•ydKu -X- ^ i »>,v:7 ,^ 
TP 45 



3080 
3081 
-3 0 02 
3083 
3084 
3085 
3086 
3087 
3088 
3089 
3090 
3091 

5002 
5002 

5943 
6353 
6306 
6306 
6307 
6311 
6249 
7085 
6499. 

346 
860 

5112.3'17' 
550 
422 
504 
514 
333 
658 
552 
421 
058 

5048 
5042 

4669 
4712 
5210 
5214 
5217 
5382 
6597 
4575 
4416 

237 
623 

H3276.773-
437 
062 
862 
188 
055 
016 
324 
795 
934 

585.14 
585.29 
DOB.11 

MW I I D 
MW l i s 
CD ?• rsi o 0"S.c t> 

5 8 6 . 0 5 MW EPA OMC 
5 8 6 . 0 9 MW EPA NSSD 
5 8 4 . 4 3 MW GREEN WEST' 
5 8 4 . 4 5 MW GREEN CTR 
5 8 3 . 9 4 MW GREEN EAST 
5 8 4 . 9 0 QTRQ 2 STP.& 
5 9 2 . 7 8 OTRa 3- 'Sm.<i, 
5 9 6 . 9 3 COR NSSD 1 
5 9 6 . 3 2 COR NSSD 3 

I-

2. 
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Appendix 4°JD) 

Test Trench Logs 



PROJECT NO. 

13/49-003JSL 

TEST PIT NO. 

TT-OOA SHEET 1 OF 1 
TEST PIT WALL LOG 

UJ 

Q._|CC 
LULUD 
OcDin 

SAMPLE 

cm 
.CO 

U J 

i 
PROJECT Northshore Gas Waukegan Coke Plant 

ELEVATION 

WATER LEVEL AND DATE 

APPROXIMATE DIMENSIONS 

LOCATION Waukegan, IL. 

CONTRACTOR Kirshoffer 

MAP OF W WALL OF PIT 

DATE EXCAVATED 3/11/92 

LENGTH. 

EXCAVATION METHOD 

22 : WIDTH 3-4' 
B-Hoe LOGGER JMF 

DEPTH. 4-5' REMARKS 

2 -

3 -

6 -

0+00 
SOUTH 

T 

-Tar @ Surface 

•Tar Black - Solid, Plastic 

1 r 

Grass @ Surface 

0+22 
NORTH 

Podrly Graded Sdnd (SP) 
Coarse Grained, White 
(lOYR 8/2), Moist (Fill) 

Poorly Graded Sand (SP) 
Fine Grained, Black (lOYR 2/1) 
Wet (Fill) 

I I I 

Silty Sand (SM) Fine Grained, 
Black (10 YR 2/1) Moist (Fill) 
W/Steel Braided Cables, Wood, 
Bricks 

- • 

I I I J I L 

LENGTH 

COMMENTS 

Tar, Tar in Pore 
Spaces of Soil 

Oil in Pore Spaces 
of Soil 



PROJECT NO. 

13/49-003 JSL 

TEST PIT NO. 

TT-OOB SHEET 1 OF 1 
TEST PIT WALL LOG 

IJCC 
HID 

Ococ/} 

SAMPLE 

LILI 

PROJECT Northshore Gas Waukegan Coke Plant LOCATION Waukegan, IL. 

ELEVATION CONTRACTOR Kirshoffer 

MAP OF N W WALL OF PIT 

WATER LEVEL AND DATE 

APPROXIMATE DIMENSIONS LENGTH. 

EXCAVATION METHOD _ 

50 ' WIDTH ML 

B-Hoe 

DATE EXCAVATED 

. LOGGER J M F 

3/11/92 

DEPTH. 5' REMARKS 
— I — I — r 

0+00 

SOUTHEAST 

T 

0 -

1 -

3 -

4 -

7 -

T T T 
0+10 0+20 

I r 
0+30 0+40 

NORTHWEST 

Grass on Surface 

Silty Sand With Gravel (SM) 
Fine Grained, Grey (lOYR 5/1), Moist (Fill) 

Crushed Rock 
Base Material 

Coal Fines, Black, Moist 

Poorly Graded Sand With Silt (SP-SM/SM), 
Fine Grained, Yellowish Brown (lOYR 5/6) 
To GreenishGrey (5GY 6/1), Moist (Fill) 

.V. .3.5; 

Poorly Graded Sand (SP) 
Fine to Medium Grained, 
Black (lOYR 2/1) To Very 
Dark Grey (lOYR 3/1), Wet (Fill) 

J_ _L J \ \ L 

LENGTH 

COMMENTS 

No Sheen on Groundwater 







PROJECT NO. 

13/49-003JSL 

TEST PIT NO. 

TT-OOC SHEET 3 OF 3 
TEST PIT WALL LOG 

tu 

- _ i a : 
Oaatn 

SAMPLE 

Q 

< U J 
ED 

I J J 5 1̂ 
g 

PROJECT Northshore Gas Waukegan Coke Plant 

ELEVATION 

LOCATION Waukegan, IL. 

CONTRACTOR Kirshoffer 

MAP OF SE WALL OF PIT 

WATER LEVEL AND DATE 

APPROXIMATE DIMENSIONS LENGTH . 

_ EXCAVATION METHOD _ 

100' WIDTH M l 

B-Hoe 

DATE EXCAVATED 

LOGGER JMF 

3/20/92 

DEPTH. 4-6' REMARKS, 

— I \ r 
0+80 

NORTHEAST 

- | — r 
0+90 

T —I \ 1— 
1+20 
SOUTHWEST 

2 -

3 -

6 -

7 -

T 
1+00 1+10 

Silty Sand (SM) Fine Grained, 
Very Dark Grey, Moist (Fill) 

End of Tench 
@ 1+OOSW 

100% Furnace Slag: 
Poorly Graded Gravel 
With Sand (GP-SP) Fine 
to Medium Grained, Very 

. Dark Grey, Moist (Fill) 

: ^ v ; 

•Pooriy Graded Sand (SP)-
Fine t6 Medium Grilined, 
Grey, Wet (Alluvium), Oil 
Saturated 

_L _L 
LENGTH 

COMMENTS 

Tar, Tar in Pore 
Spaces of Soil 

Oil in Pore Spaces 
of Soil 

Heavy Sheen on 
Groundwater With 
Brown Oily Blebs 



PROJECT NO. 

13/49-003 JSL 

TEST PIT NO. 

TT-OOD SHEET 1 OF 3 
TEST PIT WALL LOG 

ill 
u]i lJ3 
omco 

SAMPLE 

O 
<LiJ i 

PROJECT Northshore Gas Waukegan Coke Plant LOCATION Waukegan, IL. 

ELEVATION CONTflACTOR Kirshoffer 

MAP OF W w/\LL OF PIT 

DATE EXCAVATED 3/20/92 

WATER LEVEL AND DATE 

APPROXIMATE DIMENSIONS LENGTH. 

_ EXCAVATION METHOD _ 

100' winTH 341 

B-Hoe LOGGER JMF 
DEPTH _ 5 1 REMARKS. 

0 -

1 -

2 -

4 -

6 -

0+00 

NORTH 

T T T T T 
0+10 

I 
0+20 0+30 

T T 

Tar @ Surface Tar @ Surface 

0+40 

SOUTH 

Grass 

100% Furnace Slag: 
Pcxirly Graded Gravel With 
Sand (GP-SP) Fine to Medium 
Grained, Dark Grey, Moist (Fill) 

®- Poorly .Graded Sand {SP) 
Fine to Medium Grained, 
Dark Grey, W/Slight 
Oil Coating on Grains 
Directly Below Tar, Moist (Fill) 

Oily @ Base of Tar 

© 
Pooriy Graded Sand (SP) Fine 10 Medium 
Grained, Grey, Wet (Alluvium) 

J L_ 
LENGTH 

COMMENTS 

Spoon Test Location 
and Result: 

(N) None 

0 Trace 

@ Moderate 

® Heavy 

Tar, Tar in Pore 
Spaces of Soil 

Oil in Pore Spaces 
of Soil 

Heavy Oil Sheen on 
Grcxindwater With a 
Trace of Golden Brown 
Oily Blebs 



PROJECT NO. 

13/49-003JSL 

TEST PIT NO. 

TT-OOD SHEET 2 OF 3 
TEST PIT WALL LOG 

i 8 | 
ocDin 

SAMPLE 

Q 

< i u 
m 

PROJECT Northshore Gas Waukegan Coke Plant LOCATION Waukegan, IL. 

ELEVATION CONTRACTOR Kirshoffer 

MAP OF W w/UJ. OF PIT 

WATER LEVEL AND DATE 

APPROXIMATE DIMENSIONS LENGTH. 

_ EXCAVATION METHOD _ 

100' WIHTH 3:41 

B-Hoe 

DATE EXCAVATED 

LOGGER JMF 

3/20/92 

DEPTH. REMARKS, 

—I 1— 
0+40 

NORTH 

1 -

3 -

5 -

6 -

7 -

T I 
0+50 

T T T T 
0+60 

\ 
0+70 

T T 
0+80 

T 

SOUTH - -

CO 

I I I 
O 

c l 

Poorly Graded Sand (SP) Fine 
Grained, Dark Grey, Moist (Alluvium) 

100% Furnace Slag: 
Poorly Graded Gravel With 
Sand (GP-SP) Fine to Medium 
Grained, Dark Grey, Moist (Fill) 

Oily @ Base of Tar 

Poorly Graded Sand (SP) 
Fine to Medium Grained, 
Grey, Wet (Alluvium) 

_L _L 
LENGTH 

COMMENTS 

Tar, Tar in Pore 
Spaces of Soil 

Oil in Pore Spaces 
of Soil 

Heavy Oil Sheen on 
Groundwater With a 
Trace of Golden Brown 
Oily Blebs 



PROJECT NO. 

13/49-003JSL 

TEST PIT NO. 

TT-OOD SHEET 3 OF 3 
TEST PIT WALL LOG 

lU 

ill 
omco 

SAMPLE 

O 
< i i j m 
UJ -

£1 
i 

PROJECT Northshore Gas Waukegan Coke Plant LOCATION Waukegan, IL. 

ELEVATION CONTRACTOR Kirshoffer 

MAP OF W WALL OF PIT 

WATER LEVEL AND DATE 

APPROXIMATE DIMENSIONS LENGTH, 

EXCAVATION METHOD _ 

100 ' WIDTH M . 

B-Hoe 

DATE EXCAVATED 

LOGGER JMF 

3/20/92 

DEPTH 5' REMARKS 

T T T T 

1 -

3 -

6 -

7 -

I r^ 

0+80 

NORTH 

I 

0+90 1+00 1+10 
T 

1+20 

SOUTH 

_ m 
o 

P(X)rly Graded Sand (SP) Fine to Medium 
Grained, Dark Grey Moist (Alluvium) 

100% Furnace Slag: 
Pcxirly Graded Gravel With 
Sand (GP-SP) Fine to Medium 
Grained, Dark Grey, Moist (Fill) 

Tar Saturated Slag 

Tar Saturated Sand 

Poorly Graded Sand (SP) 
Fine to Medium Grained, 
Grey Wet (Alluvium) 

_L 
LENGTH 

COMMENTS 

Tar, Tar in Pore 
Spaces of Soil 

Oil in Pore Spaces 
of Soil 

Heavy Oil Sheen on 
Groundwater With a 
Trace of Golden Brown 
Oily Blebs. 



PROJECT NO. 

13/49-003 JSL 
TEST PIT NO. 

TT-01 SHEET 1 OF 5 
TEST PIT WALL LOG 

UiiiiZD 
OffiCO 

SAMPLE 

L U 
.CD 

z 

i 
PROJECT Northshore Gas Waukegan Coke Plant LOCATION Waukegan, IL. 

ELEVATION CONTRACTOR Kirshhoffer 

MAP OF N W WALL OF PIT 

DATE EXCAVATED 3-6-92 

WATER LEVEL AND DATE 

APPROXIMATE DIMENSIONS LENGTH. 

_ EXCAVATION METHOD 

220' WIDTH 3-4' 

B-Hoe 

DFPTH 1 - 6 1/2' REMARKS 
LOGGER SEM 

T 
0+00 0+10 0+20 0+30 0+40 

1 -

2 -

Poorly Graded 
Sand (SP/SP-SM) 
W/a Trace of Silt, 
Fine to Coarse 
Grained, Black, 
Moist (Fill) 
With Furnace 
Clinkers. 

/ 

Poorly Graded Sand With Silt (SP-SM) 
Fine to Medium Grained, Brown 
(lOYR 5/3) With Demolition Debris 

O j TT-01-01 

' Pooriy Graded Sand 
With Silt and Gravel 
(SP-SM), Medium to 
Coarse Grained Very 
Dark Grey (10 YR 3/1), 
Moist (Fill) W/ 

' Demolition Debris 

_L 
LENGTH 

COMMENTS 

Spoon Test Location 
and Result: 

Oil Sheen Test: N=None, 
T=Trace, M=Moderale, 
H=Heavy 

Headspace Reading, ppm 

Moderate To Heavy 
Sheen on Groundwater 



PROJECT NO. 

13/49-003 JSL 

TEST PIT NO. 

TT-01 SHEET 2 OF 5 
TEST PIT WALL LOG 

Ul 

Ococo 

SAMPLE 

a 
< i i j 
...CO 

h 
i 

PROJECT Northshore Gas Waukegan Coke Plant 

ELEVATION 

LOCATION Waukegan. IL. MAP OF N W WALL OF PIT 

CONTRACTOR Kirshhoffer 

WATER LEVEL AND DATE 

APPROXIMATE DIMENSIONS LENGTH. 

_ EXCAVATION METHOD 

220' winT>H 3-4' 

B-Hoe 

DFPTH 1 - 6 1/2' REMARKS 

DATE EXCAVATED 

. LOGGER SEM 

3-9-92 

1 — r T T 
0+40 0+50 0+60 

I 
0+70 

T 
0+80 

1 -

2 -

3 -

Lean Oay 
(CL) 
Yellowish-
Brovrti 
(lOYR 5/4) 
Moist (Fill) 

Poorly Graded Sand With 
Silt and Gravel (SP-SM), 
Fine to Medium Grained, 
Very Darlc Grey (lOYR* 3/1) 
(Fill) W/Demolition Debris; 
Bricks, Cement, Braided 
Cables, Rebar. 

. . V . 

TT-Or-02 

Concrete 

Poorly Graded 
Sand With Silt 
And Gravel (SP-SM) 
Medium To Coarse 
Grained -Very Dark 
Grey (lOYR 3/1), 
Moist (Fill) W/Demohtion 
Debris 

5 -

6 -

± 
LENGTH 

COMMENTS 

Spoon Test Location 
and Result: 

Oil Sheen Test: N=None, 
T=Trace, M=Moderate, 
H=Heavy 

Headspace Reading, ppm 



PROJECT NO. 

13/49-003 JSL 

TEST PIT NO. 

TT-01 SHEET 3 OF 5 
TEST PIT WALL LOG 

- i £ 
OCQC/} 

SAMPLE 

CILI 
.to 

PROJECT Northshore Gas Waukegan Coke Plant LOCATION Waukegan, IL. 

ELEVATION CONTTHACTOR Kirshhoffer 

MAP OF N W WALL OF PR-

DATE EXCAVATED 3-6-92 

WATER LEVEL AND DATE 

APPROXIMATE DIMENSIONS 

EXCAVATION METHOD 

LENGTH 220' WIDTH 3-4' 

B-Hoe 

DFPTH 1 - 6 1/2' REMARKS 
LOGGER JMF 

T 1 — \ — I — I — r 
1+00 

0 -

2 -

6 -

7 -

\ 
0+80 0+90 

I I r 
1+10 

X 

Pooriy Graded Sand With Silt (SP-SM) Medium To Coarse Grained, 
Pale Brown (lOYR 6/3), Moist (Fill) 

Poorly Graded Sand With Silt & Gravel (SP-SM) 
Medium to Coarse Grained, Pale Brown (lOYR 6/3), 
Moist (Fill) TT-01-03 

Pcxiriy Graded 
Sand (SP/SP-SM) 
W/A Trace of Silt 
and Fine to Coarse 
Grained .and 
Furnace Clinkers, 
Black, Moist (Fill) 

LENGTH 

COMMENTS 

Spcxin Test Location 
and Result: 

Oil Sheen Test: N=None, 
T=Trace, M=Moderate, 
H=Heavy 

Headspace Reading, ppm 

Moderate Sheen 
on Groundwater 



PROJECT NO. 

13/49-003JSL 

TEST PIT NO. 

TT-01 SHEET 4 OF 5 
TEST PIT WALL LOG 

Omco 

SAMPLE 

a 

CD i 
PROJECT Northshore Gas Waukegan Coke Plant LOCATION Waukegan, IL. MAP OF N W WALL OF PIT 

ELEVATION CONTRACTOR Kirshhoffer 

WATER LEVEL AND DATE 

APPROXIMATE DIMENSIONS LENGTH, 

EXCAVATION METHOD 

2 2 0 ' WIDTH 3-4 ' 

B-Hoe 

DATE EXCAVATED 

LCX3GER SEM 

3-6-92 

DFPTH 1-6 1/2' REMARKS, 

T T T 

3 -

5 -

6 -

7 -

I 
1+30 

T I 
1+40 

T T 
1+50 1+60 1+70 

Poorly Graded Sand With Silt (SP-SM) 
Medium To Coarse Grained, Pale Brown 
(lOYR 6/3), Moist (Fill) 

P(»rly Graded Sand 
With Silt and Gravel (SP-SM) 
Coarse Grained, Black, Moist 
^ill) With Tar Chunks, Rebar. 

Rc»t Zone 

Poorly Graded Sand With SilL and Gravel (SP-SM) 
Fine to Medium Grained, Black, Moist (Fill) 

I I L _L J_ 
LENGTH 

COMMENTS 

Spoon Test Location 
and Result: 

Oil Sheen Test: N=None, 
T=Trace, M=Moderate, 
H=Heavy 

Headspace Reading, ppm 



PROJECT NO. 

13/49-003 JSL 

TEST PIT NO. 

TT-01 SHEET 5 OF 5 
TEST PIT WALL LOG 

=11 
1 - l C C 

omc/} 

SAMPLE 

Q 

CO 

ti 
i 

PROJECJT Northshore Gas Waukegan Coke Plant 

ELEVATION CONTTV^CTOR Kirshhoffer 

LOCATION W a u k e g a n , IL . MAP OF N WALL OF PIT 

WATER LEVEL AND DATE 

APPROXIMATE DIMENSIONS 

EXCAVATION METHOD 

IFNGTH I 220' WIDTH 3-4' 

B-Hoe 

DFPTH 1 - 6 1/2' REMARKS 

DATE EXCAVATED 

. LOGGER J M F 

3-9-92 

—1 
1+80 

T 

0 -

1 -

4 -

7 -

1+90 2+00 
I 

2+10 

Grass and Weed Surface Vegetation 

Root Zone 

Poorly Graded 
Sand (SP/SP-SM) 
W/A Trace of Silt 
and Fine-to Coarse 
Grained Black Moist-
(Fill) With 
Furnace Clinkers, 

Gravel With Sand (Base Like) 
Greyish Brown (2.5 Y 5/2) 
W/Demolition Debris Bricks, 
Concrete, Rebar 

Ash: Light Grey (2.5 .YR4/0) (Fill) • 

Silty Sand With Gravel (SM) 
Greyish Brown (2.5 Y 5/2) to 
Very Dark Grey (2.5 N4/0) 
(Fill) With Debris: Bricks Concrete. 

Poorly Graded Sand (SM) 
Fine To Medium Grained 
Very Pale Brown (lOYR 7/3) 
Moist (Fill) 

Industrial Pond Deposit: Silty Clay (CL/ML) Light Grey (1.5 YN 7/0) 
To White (2.5 YN 8/0) 

Sandy Lean-Qay (CL-SC) 
With Fine Grained Sand 
Dark Grey, Moist (2.5 N 4/0) 
(Alluvium) 

Pooriy Graded Sand (SP/SP-SM) Fine Grained 
Black, wet (2.5 YR 2/0) (Alluvium) 

LENGTH 

COMMENTS 

Spoon Test Location 
and Result: 

Oil Sheen Test: N=None, 
T=Trace, M=Moderate, 
H=Heavy 

Headspace Reading, ppm 

Moderate Sheen 
on Groundwater 



PROJECT NO. 

13/49-003JSL 

TEST PIT NO. 

TT-02 SHEET 1 OF 5 
TEST PIT WALL LOG 

p._ia: 
omco 

SAMPLE 

L U 

PROJECT Northshore Gas Waukegan Coke Plant LOCATION Waukegan, IL. 

ELEVATION CONTRACTOR Kirshoffer 

WATER LEVEL AND DATE 3' 

APPROXIMATE DIMENSIONS 

MfiP OF N E WALL OF PIT 

DATE EXCAVATED 3/5/92 

EXCAVATION METHOD B - H o e LOGGER SEM 
LENGTH 185' WIDTH 3-4' DEPTH 3 - 3 . 5 ' REMARKS, 

1 1 1 1 1 
0+00 0+10 

SOUTHEAST 

1—r T —1—r 
0+40 

1 -

2 -

3 -

5 -

6 -

0+20 

Bricks 

0+30 

NORTHW ^ T 

Poorly Graded Sand (SP/SW), Fine to Coarse 
Grained, W/Gravel (Fill) With Slag 

TT-02-01 . TT-02-02 

.v. 
A _ ^ 

J L _L 
LENGTH 

COMMENTS 

Spoon Test Legation 
and Result: 

Oil Sheen Test: N=None, 
T=Trace, M=Moderale, 
H=Heavy 

Headspace Reading, ppm 

Trace Sheen on 
Groundwater 
Between 0+24 and 
0+33NW. 

Moderate Sheen on 
Groundwater Between 
0+35 and 0+4NW. 



PROJECT NO. 

13/49-003 JSL 

TEST PIT NO. 

TT-02 SHEET 2 OF 5 
TEST PIT WALL LOG 

t i l 

J l U 3 

omc/> 

SAMPLE 

O 

m 

1̂ 
^ 

PROJECT Northshore Gas Waukegan Coke Plant LOCATION Waukegan, IL. 

ELEVATION CONTT̂ CTOR Kirshoffer 

MAP OF N E WALL OF PIT 

WATER LEVEL AND DATE 

APPROXIMATE DIMENSIONS 

3' 

LENGTH. 

EXCAVATION METHOD 

185 ' WIDTH 3-4 ' 

B-Hoe 

DATE EXCAVATED 

LOGGER S E M 

3/5/92 

DEPTH. 3-3.5' REMARKS 

T T 

1 -

6 -

I 
0+40 

T 
0+50 0+60 0+70 0+80 

SOUTHEAST NORTHWEST 

P<x)rly Graded Sand 
(SP/SW) Fine to Coarse 
Grained, With Gravel 
(Fill) with Slag 

Slight Odor 

Poorly Graded Sand, 
(SP-SP/SM) Coarse 
Grained, W/Gravel 
(SP-SP/SM) (Fill) 
W/Demolition Debds: 
Concrete Chunks, 
Bricks, Rebar 

Pcxjrly Graded 
Coarse Sand (SP), 
Brown (Fill) 

_L 
LENGTH 

COMMENTS 

Spoon Test Location 
and Result: 

Oil Sheen Test: N=None, 
T=Trace, M=Moderale, 
H=Heavy 

Headspace Reading, ppm 

Moderate Sheen on 
Groundwater Between 
0+60 and 0 +70 NW 



PROJECT NO. 

13/49-003 JSL 

TEST PIT NO. 

TT-02 SHEET 3 OF 5 
TEST PIT WALL LOG 

1 - 1 < ^ 

omco 

SAMPLE 

Q 

^ I L I 
m 

11J5 

PROJECT Northshore Gas Waukegan Coke Plant 

ELEVATION 

WATER LEVEL AND DATE 

APPROXIMATE DIMENSIONS 

LOCATION Waukegan, IL. 

CONTRACTOR Kirshoffer 

MAP OF NE WALL OF PIT 

3' 

LENGTH. 

_ EXCAVATION METHOD 

185 ' WIDTH 3-4 ' 

B-Hoe 

DATE EXCAVATED 

. LOGGER S E M 

3/5/92 

DEPTH. 3-3.5' REMARKS 

0 -

2 -

3 -

4 -

5 -

6 -

T T 
0+80 

SOUTHEAST 

0+90 1+00 
I 

1+10 
T I I r 

1+20 

Poorly Graded Sand 
(SP-SP/SM), Coarse-
Grained, With Demolition 
Debris: Concrete Chunks, 
Bricks, Rebar 

J \ I L 

NORTHWEST 

•TT-02-04 

± _L J I I \ L 

LENGTH 

COMMENTS 

Spoon Test Legation 
and Result: 

Oil Sheen Test: N=None, 
T=Trace, M=Moderate, 
H=Heavy 

Headspace Reading, ppm 



PROJECT NO. 

13/49-003JSL 

TEST PIT NO. 

TT-02 SHEET 4 OF 5 
TEST PIT WALL LOG 

=8| 
1-1 fc 

omco 

SAMPLE 

L U 

PROJECT Northshore Gas Waukegan Coke Plant 

ELEVATION 

LOCATION Waukegan. IL. 

CONTTV̂ CTOR Kirshoffer 

MAP OF N E WALL OF PIT 

WATER LEVEL AND DATE 

APPROXIMATE DIMENSIONS 

3' 

LENGTH, 

EXCAVATION METHOD 

185 ' WIDTH 3-4 ' 

B-Hoe 

DATE EXCAVATED 

LOGGER SEM 

3/5/92 

DEPTH. 3-3.5' REMARKS 

T T 

0 -

2 -

5 -

6 -

I 
1+20 

T T 
1+30 1+40 1+50 1+60 

SOUTHEAST NORTHWEST 

Poorly Graded Sand W/ 
Gravel (SP-SP/SM), Black (Fill) 
With Demolition 
Debris: Concrete Chunks, 
Bricks, Rebar 

0 

^ 
TT-02-06 

0 TT-02-09 

"-02-10 

Poorly Gi;aded 
Sand (SP-SM), 
Coarse-Grained 
Black (Fill) 

Poorly Graded Sand 
(SP-SM), Coarse Grained, 
Dark Greyish-Brown 
(lOYR 4/2), 1/4" Dia. 
Slag Pellets Present 

J- I 
LENGTH 

COMMENTS 

Spoon Test Location 
and Result: 

Oil Sheen Test: N=None, 
T=Trace, M=Mcxlerate, 
H=Heavy 

Headspace Reading, ppm 

Moderate Sheen on 
Groundwater Between 
1+35 and 1+68 NW 
Streaks Present. 

Heavy Sheen on Groundwater 
Between 1+53 and 1+68 NW 
Blotches present. 



PROJECT NO. 

13/49-003JSL 

TEST PIT NO. 

TT-02 SHEET 5 OF 5 
TEST PIT WALL LOG 

lU 

omco 

SAMPLE PROJECT Northshore Gas Waukegan Coke Plant 

ELEVATION 

LOCATION Waukegan, IL. 

CONTRACTOR Kirshoffer 

MAP OF N E WAU OF PIT 

WATER LEVEL AND DATE 

APPROXIMATE DIMENSIONS 

3' 
LENGTH. 

EXCAVATION METHOD 

1 8 5 ' WIDTH 3-4 ' 

B-Hoe 

DATE EXCAVATED 

LOGGER SEM 

3/5/92 

DFPTH 3-3.5' REMARKS 

—I 
1+90 

T T T 

6 -

T 
1+60 

I 
1+70 

T T 
1+80 2+00 

SOUTHEAST NORTHWEST 

End of Trench 
@ 1+85NW 

Poorly Graded 
Sand (SP-SM) 
Coarse Grained 
Dark Greyish Brown 
(lOYR 4/2) .1/4" 
Dia. Slag Pellets 
Present 

Poorly Graded Sand 
(SP-SM), Coarse-
Grained Black 

J L _L I 
LENGTH 

COMMENTS 

Spoon Test Location 
and Result: 

Oil Sheen Test: N=None, 
T=Trace, M=Moderate, 
H=Heavy 

Headspace Reading, ppm 

This log is "Backwards" 
-Stationing was from Right 
to Left. 

Heavy Sheen on Groundwater 
Between 1+53 and 1+68 NW 
Blotches present. 

Tar, Tar in Pore 
Spaces of Soil 

Oil in Pore Spaces 
of Soil 



PROJECT NO. 

13/49-003JSL 

TEST PfT NO. 

TT-03 SHEET 1 OF 5 
TEST PIT WALL LOG 

tu 

1-JCC 

omco 

SAMPLE 

L U 

i 
PROJECT Northshore Gas Waukegan Coke Plant 

ELEVATION 

LOCATION Waukegan, IL. 

CONTRACTOR Kirshoffer . 

MAP OF W w/VLL OF PIT 

DATE EXCAVATED 3-10-92 

WATER LEVEL AND DATE 

APPROXIMATE DIMENSIONS LENGTH. 

EXCAVATION METHOD 

i 8 5 WIDTH 3-4' 

B-Hoe LOGGER JMF 
DEPTH. 6' REMARKS 

"T 

S 

T - | — r 
0+10 

0 -

3 -

7 -

T 
0+00 

T 
0+20 0+30 

I 
0+40 

N 

Silty Sand (SM) Fine Grained Dark Grey 
(lOYR 4/1), Moist (Fill) 

100% Furnace Qinkers: Poorly Graded Gravel 
(GP-SP) Fine Grained With Coarse and Medium 
Grained Sand, Very Dark Grayish Brown (lOYR 3/2), 
Moist (Kill). 

. Silty Sand (SM) With Trace of Gravel, 
Fine Grained, Very Dark Grey (lOYR 3/1) 

^PcKJrly Graded Santt.W/SiS..(SP-SMliv . . : •. . 
Pitife :pf«ttif4j. PjHe &rW4 .Wet i|pfl[ ot. AHftvium|; 

Lwi.!<*biy..(b[;)-:'r«sw)iD^ Black aOYR W ''• 
. jWet,: Oiiy :W/Strang+ Coal: Tar Oder : 

J l_ 
LENGTH 

COMMENTS 

Tar, Tar in Pore 
Spaces of Soil 

Oil in Pore Spaces 
of Soil 

Heavy Rainbow Sheen 
on Groundwater 



PROJECT NO. 

13/49-003JSL 

TEST PIT NO. 

TT-03 SHEET 2 OF 5 
TEST PIT WALL LOG 

1-lCC 
Jl iJZJ 

SAMPLE 

L U 

i 
PROJECT" Northshore Gas Waukegan Coke Plant LOCATION Waukegan, EL. 

ELEVATION CONTRACTOR Kirshoffer 

M/\P OF W WALL OF PIT 

WATER LEVEL AND DATE 

APPROXIMATE DIMENSIONS LENGTH. 

EXCAVATION METHOD 

185 WIDTH 3-4 ' 

B-Hoe 

DATE EXCAVATED 

. LOGGER J M F 

3-10-92 

DEPTH _ 5 1 REMARKS 

T T 

1 -

3 -

6 -

7 -

0+40 

& 

u 

T T T T T T T 
0+50 0+60 0+70 0 + 8 0 

N - -

Silty Sand (SM)- Fine Grained, Dark Gray (lOYR 4/1), Moist (Fill) 

100% Furnace Clinkers: Poorly Graded 
Gravel (GP-SP) Fine Grained, With Coarse 
and Medium Sand, Very Dark Grayish 
Brown, (lOYR 3/2), Moist (Fill) 

:L«Kui: .day JO,) : . DaooionA • Black .(1 OYR.: 3/t>. 
;.Wet;:;.pily..(<3o1den Brow-Cjlreenish BiowttJ^.?; 
:5 îiw|> i p ^ ^ • . Ode*• .(Alliivium},''''" • 

Silty Sand (SM/ML)-
Fine Grained, Discolored 
Black (lOYR 3/1), Moist 
(Fill) W/Pieces of Glass, Wood 

Lean Clay Black Interbedded 
..With. .Silt Lamioations.White .. 
; (Indttsiriait JPpnd.vDepicisJO .:,::;..;; 

J_ 
LENGTH 

COMMENTS 

Spoon Test Location 
and Result: 

Oil Sheen Test: N=None, 
T=Trace, M=Moderale, 
H=Heavy 

Headspace Reading, ppm 

Tar, Tar in Pore 
Spaces of Soil 

Oil in Pore Spaces 
of Soil 

Heavy Rainbow Sheen 
On Groundwater W/Golden 
Brown Oily Blebs 



PROJECT NO. 

13/49-003JSL 

TEST PIT NO. 

TT-03 SHEET 3 OF 5 
TEST PIT WALL LOG 

; 8 | 
JUJD 
o m i o 

SAMPLE 

LU " 

i 
PROJECT Northshore Gas Waukegan Coke Plant 

ELEVATION 

WATER LEVEL AND DATE 

APPROXIMATE DIMENSIONS 

LOCATION Waukegan, IL. 

CONTRACTOR Kirshoffer 

MfiP OF W WALL OF PIT 

LENGTH. 

EXCAVATION METHOD 

185 WIDTH 3-4 ' 

B-Hoe 

DATE EXCAVATED 

. LOGGER JMF 

3-10-92 

DEPTH. 5' REMARKS 

T — I — 
1+00 

0 -

1 -

3 -

4 -

5 -

I 

0+80 
T T 

0+90 
I 

1+10 
I 

1+20 
N 

[1. 
O 

X 

Silty Sand (SM)- Fine Grained, Dark Gray (lOYR 4/1), Moist (Fill) 

Silty Sand (SM/ML) 
Fine Grained, Discolored 
Black (lOYR 3/1) MoisL 
(Fill) W/Pieces of Glass, 
Wood (FillJ 

100% Furnace Qinkers: 
Poorly Graded Gravel (GP-SP) 
Fine Grained With Coarse 
and Medium Sand, Very 
"Dark Greyish'Brown (lOYI^ 3/2) 
(Fill) 

Lean Oay (CL) Black (lOYR 3/1) 
Interbedded W/Silt (ML). White, 
Moist (Industrial Pond Deposit) 

!.Lfea» d a y {PC) ISJacfciPt^?: 
.Oity (Golden Browo-;.;?;::;; :; 
Gr«nidi. Brown,.. Stftmj : j. • 

•CoaJ TM Odor), (iRtt^-.AJIuvtiirn) 

Pooriy Graded Sand W/Silt 
(SP-SM) Fine Grained, Discolored 
Black, Wet (Alluvium) 

J \ L I I I J L J I L 
LENGTH 

COMMENTS 

Tar, Tar in Pore 
Spaces of Soil 

Oil in Pore Spaces 
of Soil 

.2" SS Pipe Full of 
Very Viscous Black 
Tar (SW-NE Orientation) 





PROJECT NO. 

13/49-003JSL 

TEST PIT NO. 

TT-03 SHEET 5 OF 5 
TEST PIT WALL LOG 

a , - I C C 

omw 

SAMPLE 

O 
< L i J 

CD 

ID 
Z 

L U 

i 
PROJECT Northshore Gas Waukegan Coke Plant LOCATION Waukegan, IL. 

ELEVATION _ CONTRACTOR Kirshoffer 

MAP OF W WAU OF PIT 

WATER LEVEL AND DATE 

APPROXIMATE DIMENSIONS LENGTH. 

EXCAVATION METHOD 

i 8 S WIDTH 3-4' 

B-Hoe 

DFPTH 6 ' REMARKS 

DATE EXCAVATED 3/11/92 . 

JMF / LOGGER 

T 

S 

T T T T T 

1 -

5 -

o 

X 
u 

T 
1+70 1+80 

N - -

End of Trench 1+85 

COMMENTS 

Spoon Test Location 
and Result: 

Oil Sheen Test:/<=None, 
T=Trace, M=M'l"^e, 
H=Heavy 

Headsp?-e Reading, ppm 

/ 

I I I • I L 
LENGTH 



I 

PROJECT NO. 

13/49-003 JSL 

Pi 
0 , - 1 DC 
in HID 
omco 

1 -

2 -

7 -

SAMPLE 

i 

TEST PIT NO. 

TT-03W SHEET 1 OF 5 
TEST PIT WALL LOG 

PROJECT Northshore Gas Waukegan Coke Plant L(X:ATION Waukegan. IL. 

ELEVATION CONTRACTOR Kirshoffer 

WATER LEVEL AND DATE 

APPROXIMATE DIMENSIONS 

EXCAVATION METHOD B-Hoe 

MAP OF S WALL OF PIT 

DATE EXCAVATED 3/13/92 

. LOGGER J M F 

LENGTH _ _ 2 1 0 _ _ _ WIDTH 3-4' DFPTH 5-6' REMARKS 

I I 

0+00 

EAST 

1 r 1—r 
0+10 0+20 0+30 

1 1 — 
0+40 

WEST 

COMMENTS 

_ _ Spcxjn Test Lcx^ation 
and Result: 

Mixed Fill: Demolition 
Debris Wood, Bricks, Concrete 
In A Silty Sand (SM) W/Gravel . 
Matrix With Some Poorly Graded 
Sand (SP) and Lean Qay (CL) Grey, 
Moist 

_ _ <N) None 

Qi Trace 

Q y Moderate 

Industrial Pond Deposit: 
Lean, Qay (CL) Qrey 
Interbedded With Silt (ML) 

.2 :^^:$(jiunii»*:: ?-•:"" 
Steel P»pw Rtsmiiig 

0 
0 

U^H 

m 
i f l ^ • . t i i ' i i i i i m r i n * 

î Kscly :̂Graded Sand (SE>lWifo;We4»Hm: Ctaiaed B l « * . 
iand; Da£k.Greeg|sh GreyliSUuiscl.j-l̂ i'ietjipJUkt?^ . 

J L I I I L_ 
LENGTH 

J L J L 

• Tar, Tar in Pore 
^ Spaos of Soil 

• Oil in?ore Spaces 
of Soil 

Heavy Oil Sheen on 
Groundwater W/ 
Golden Brown- Green 
Oily Blebs 

V 





PROJECT NO. 

13/49-003JSL 

TEST PIT NO. 

TT-03W SHEET 3 OF 5 
TEST PIT WALL LOG 

tu 

Pi 
omco 

SAMPLE 

Q 

PROJECT Northshore Gas Waukegan Coke Plant 

ELEVATION 

LOCATION Waukegan, IL. 

CONTRACTOR Kirshoffer 

MAP OF S WALL OF PIT 

WATER LEVEL AND DATE 

APPROXIMATE DIMENSIONS LENGTH. 

EXCAVATION METHOD 

210 WIDTH 3-4' 

B-Hoe 

DATE EXCAVATED 

LOGGER JMF 

3/13/92 

DEPTH. 5-6' REMARKS, 

T T T 
0+40 0+50 0+60 0+70 

I 
0+80 

EAST 

0 -

1 -

3 -

o 
ts 
JC u 

2 

6 -

7 -

WEST 

Poorty Graded Sand With 
Silt (SP-SM) Black, Oily 
W/ Demolition Debris 

Pooriy Graded Sand (SP) 
Fine to Medium Grained 
Discolored Dark Gray 

Industrial Pond Deposit: Interbedded 
Lean Qay (Q) Grey, and Silt (ML) 
White 

• Heavy Oil Layer 
Below Coal Tar 

Tar Saturate 
Sand 

• ^ Pooriy Graded Sand (SP) 
Fine lo .Medium Grained, 
Black and Greenish Grey 
Stained, Wet (Alluvium) 

I J_ 
LENGTH 

COMMENTS 

Spcxjn Test Location 
and Result: 

Oil Sheen Test: N=None, 
T=Trace, M=Mcxlerate, 
H=Heavy 

Headspace Reading, ppm 

Sp(X)n Test Location 
and Result: 

(g) None 

(T) Trace 

(M) Mcxlerate 

( H ) Heavy 

Groundwater @ 3.8' With 
Heavy Rainbow Sheen 
and Golden Brown Oily 
Blebs 

Pore Spaces Filled W/Oil 
In Zone Directory Below Coal 
Tar, Sand Laminations In Pond 
Deposit and Sand @ Base of 
Trench. 

Tar, Tar in Pore 
Spaces of Soil 

Oil in Pore Spaces 
of Soil 



PROJECT NO. 

13/49-003JSL 

TEST PIT NO. 

TT-03W SHEET 4 OF 5 
TEST PIT WALL LOG 

UJ 

omco 

SAMPLE 

< i i j 
m 

11J5 1̂ 
^ 

PROJECT Northshore Gas Waukegan Coke Plant 

ELEVATION 

WATER LEVEL AND DATE 

APPROXIMATE DIMENSIONS 

LOCATION Waukegan, IL. 

CONTTV̂ CTOR Kirshoffer 

MAP OF . WALL OF PIT 

LENGTH. 

EXCAVATION METHOD 

2 1 0 WIDTH 3-4 ' 

B-Hoe 

DATE EXCAVATED 

. LOGGER JMF 

3/13/92 

DEPTH. 5-6' REMARKS 

T T T 1 r 

WEST 

0 -

1 -

2 -

4 -

5 -

6 -

7 -

I r 
1+20 

EAST 

T 
1+30 

I 
1+40 1+50 1+60 

Poorly Graded Sand With 
Silt (SP-SM) Black/Orange 
W/Demolition Debris 

Pooriy Graded'Sand (SP) 
Fine to Medium Grained 
Discolored Dark Gray. 

Industrial Pond Deposit 
Interbedded Layer Zoi 

Poorly Graded Sand (SP)-Fine to Medium Grained, Black and Greenish Grey Stained, Wet (Alluvium) 

J L_ 
LENGTH 

COMMENTS 

Spoon Test Lcx:ation 
and Result: 

Oil Sheen Test: N=None, 
T=Trace, M=Moderate, 
H=Hea\7 

Headspace Reading, ppm 

End Of Trench 
@ 1+70" 

• Tar, Tar in Pore 
^ Spaces of Soil 

I 1 Oil in Pore Spaces 
of Soil 

Groundwater 
@ 4' W/Heavy Rainbow 
Sheen Oily Blebs. 

Porespaces Filled W/Oil: 
Oily Zone @ Base 
Of Coal Tar Saturated Sand 
and in Sand Below 
and In Interbedded Layer 



PROJECT NO. 

13/49-003 JSL 

TEST PIT NO. 

TT-03W SHEET 5 OF 5 
TEST PIT WALL LOG 

LU 

i i i 
omco 

SAMPLE 

o 
<IJU 

m 

: 3 

L U -

i 
PROJECT Northshore Gas Waukegan Coke Plant 

ELEVATION 

LOCATION Waukegan, IL. 

CONTRACTOR Kirshoffer 

MAP OF S WALL OF PIT 

WATER LEVEL AND DATE 

APPROXIMATE DIMENSIONS LENGTH. 

EXCAVATION METHOD 

210 WIDTH 3-4' 

B-Hoe 

DATE EXCAVATED 

. LOGGER JMF 

3/13/92 

DEPTH. 5-6' REMARKS 

T T T 

0 -

4 -

1+70 

EAST 

T 
1+80 

I 
1+90 2+00 2+10 

WEST 

Poorly Graded Sand With 
Silt (SP-SM) Black/Orange 
W/Demolition Debris 

• 

Pooriy Graded Sand (SP) 
Fine to Medium Grained 
Discojored Dark Gi;ay Oily 

SUghUy Oily Coat 

••V;"S'^;'ii.:-.--.'•.•..:::•:.• i •î  

• + • • . + K . . « . . • jl.:. ,+ • + : • " •': ':•: ':•.•^•-.**' ^ • ' '•^''•*.- • * '!•:•:.+ 

0 

/ . Sandy Lean Qay (CL-SC) 
/ With a Trace ot Gravel 

/ Brown (lOYR) Moist (Fill) 

. / . 

/CN y ^ TT-03W-01A 

© ^ ® 
- . i f ^ y ^ Poorly Graded Sand (SP-SM). ^ - ^ 

•^^"•"''̂  L / ^ Fine to Medium Grained, Bla'ck-
'' y n S'^"=^ TT-03W-02A 

- ^ f © (g> 
Poorly Graded Sand (SP) 
Fine to Medium Grained, 
Black and Greenish Grey 
Staintd, Wet (Alluvium) 

End of 
Trench 
@ 2+10' 

JL _L 
LENGTH 

COMMEMfS 

Spoon Test Lcx:ation 
and Result: 

W - None 
u ) - Trace 
(M) - Moderate 
( H ) - Heavy 

Tar, Tar in Pore 
Spaces of Soil 

Oil in Pore Spaces 
of Soil 

Groundwater @ 4' 
W/Moderate Oil Sheen 



PROJECT NO. 

13/49-003 JSL 

TEST PIT NO. 

TT-04 SHEET 1 OF 1 
TEST PIT WALL LOG 

LU 

CL^OC 

omco 

SAMPLE 

L U 

i 
PROJECT Northshore Gas Waukegan Coke Plant 

ELEVATION 

LOCATION Waukegan, IL. 

CONTRACTOR Kirshoffer 

MAP OF N W WALL OF PIT 

DATE EXCAVATED 3/5/92 

WATER LEVEL AND DATE 

APPROXIMATE DIMENSIONS LENGTH. 

EXCAVATION METHOD 

.45 WIDTH 3-4' 

B-Hoe LOGGER SEM 
DEPTH. 3-7' REMARKS 

T — I — 
0 + 1 0 

T 

0 -

4 -

I 
0+00 

T T T T T T 
0+20 0+30 

SOUTHWEST 

0+40 

NORTHEAST 

LENGTH 

COMMENTS 

End of Trench 
@ 0 +45 

Spcx)n Test L(x;ation 
and Result: 

Oil Sheen Test: N=None, 
T=Trace, M=Moderate, 
H=Heavy 

Headspace Reading, ppm 

Moderate Sheen 
On Ground Water 
0+00 to 0+25; Heavy 
Sheen 0+25 to End 
of Trench. 



PROJECT NO. 

13/49-003JSL 

TEST PIT NO. 

TT-05 SHEET 1 OF 2 
TEST PIT WALL LOG 

i cx,_iir 
IDLUD 
o m c o 

SAMPLE 

L U 
g 

PROJECT Nor thshore G a s Waukegan Coke Plant LOCATION Waukegan , IL. 

ELEVATION CONTRACTOR Kirshoffer 

WATER LEVEL AND DATE 

APPROXIMATE DIMENSIONS 

EXCAVATION METHOD B-Hoe 

MAP OF E wAli. OF PIT 

DATE EXCAVATED 3/9/92 

. LOGGER J M F 

LENGTH 70' WIDTH 3-4' DFPTH 5-6' REMARKS, 

1—r —1 r 
0+10 

— \ \ — I \ \ — 

0+20 0+30 

1 -

2-

3-

6-

7-

I r 
0+00 

NORTH 

0+40 

SOUTH 

Pooriy Graded Sand With Silt (SP-SM)- Fine to medium grained. Dark Brown (lOYR) Moist (Fill) 

Coal Fines, Black, Moist (Fill) 

TT-05-02 

;:.<• "+ + .+ .-

Pc»rly Graded Sand (SP) Fine to Medium Grained Light Yellowish 
Brown, (lOYR 6/4) Wet Below 4' (Coarse Alluvium) 

>'• ,'^ H. + + • + . + .»• »• '•' V + • j.+:.+.• y y ^ V + . + ' • ' > . • • . . . ) : -̂  <•.•+'..•••:+.+ > ^ ^ . < : . • ; + : ' : + • ' + V, y < <.-:* * • * • * • > -̂  ^^•<,^*•'••+•••.: '+*'! i; '*• ' •<' 

t H,t I H M It H Ht t H n 11 H M H M M11 m H M t M t t.l.H H U H I I'll 1111111111111 

Pooriy Graded Sand (SP) Fine to 
Medium Grained, Discolored Grey 
to Black, Oilly Coating on Grains 
(Alluvium) 

J L J L I I I L J \ L 
LENGTH 

COMMENTS 

Spoon Test Location 
and Result: 

D 

Oil Sheen Test: N=None, 
T=Trace, M=McxIerate, 
H=Heav7 

Headspace Reading, ppm 

Tar, Tar in Pore 
Spaces of Soil 

Oi l in Pore Spaces 
of Soil 

Groundwater @ 4' 
W/Heavy Rainbow 
Sheen 



PROJECT NO. 

13/49-003JSL 

TEST PIT NO. 

TT-05 SHEET 2 OF 2 
TEST PIT WALL LOG 

LU 

cL ,_ ia : 
L D L L I ^ 
omco 

SAMPLE 

CD 

ti 
i 

PROJECT Northshore Gas Waukegan Coke Plant LOCATION Waukegan, IL. 

ELEVATION CONTRACTOR Kirshoffer 

WATER LEVEL AND DATE 

APPROXIMATE DIMENSIONS LENGTH _(JQ1 

EXCAVATION METHOD B-Hoe 

WIDTH _ 3 i 4 ! 

MAP OF E WALL OF PIT 

DATE EXCAVATED 3/9/92-3/10/92 

. LOGGER JMF 

DFPTH 5-6' REMARKS, 
I I I I I I I I I 

0+60 0+70 0+80 

1 -

3 -

6 -

7 -

1 I 

0+40 

NORTH 

1 I I I r 
0+50 

_L _L 
LENGTH 

SOUTH 

Pooriy Graded Sand (SP) and Poorly Graded Sand With 
Fine Grained Dark Brown (10 YR 3/3) Moist (Fill) 

Silt (SP-SM> 

Coal Fines, Black, Moist (Fill) 

Pooriy Graded Sand (SP) Fine lo Medium 
Grained Light Yellowish Brown (lOYR 6/4), 
Moist-Wet Below 4' (Fill) 

+.:V.V-.:-:<? -̂'i?-̂ ' »•- •V- îJ'.'i-i i-:•(•:'.•: VfiN/, t * ,-. ' ."i: >\ t>. > 

• ^eavy :jbisc.DlDradoij;̂  Slavic ;a(^^ :.• V 

. . . . 

• 

^ . ? ^ + + - + + v 'k'k"'-*-: + + + >• / - ^ 

m j - j . - ^ ' ^ . • - • ' '^ '^-

Oily ^dated braidi / 
and Saturated Pore- • / 
Spaces y 

Trench End 
0+70 SW 

COMMENTS 

Tar, Tar in Pore 
Spaces of Soil 

Oil in Pore Spaces 
of Soil 



PROJECT NO. 

13/49-003 JSL 

TEST PIT NO. 

TT-05E SHEET 1 OF 3 
TEST PIT WALL LOG 

omio 

SAMPLE 

Q 

<LU 
m 

t i 
i 

PROJECT Northshore Gas Waukegan Coke Plant LOCATION Waukegan, IL. 

ELEVATION CONTRACTOR Kirshoffer 

MAP OF N WALL OF PIT 

WATER LEVEL AND DATE 

APPROXIMATE DIMENSIONS LENGTH. 

EXCAVATION METHOD 

120 WIDTH 3-4 ' 

B-Hoe 

DATE EXCAVATED 

LOGGER JMF 

3/10/92 

DFPTH 2 1/2-6' REMARKS, 

—I 

0+00 

WEST 

T T T 

1 -

2 -

4 -

5 -

6 -

7 -

I r 

0+10 

T 
0+20 

Sand @ Surface 

0+30 

Silty Sand (SM> Fine Grained, Black, Moist (Fill) 
With Concrete, WocxI, Braided Steel Cables 
Plant Roots (Woody) in Upper 1'. 

Coal Fines Black (Fill) 

Poorly Graded Sand (SP)- Fine to Medium Grained, 
Light Yellowish Brown, Moist (Alluvium) 

Poorly Graded Sand W/Silt 
(SP-SW>Fine Grained Moist and 
(SP) Pale Brown, Moist 

Pooity Graded Sand (SP}* Rule ilo 
M«s*. (Alluvium} Wilb... ipiack m i 

_L _L 

LENGTH 

COMMENTS 

n 
Tar, Tar in Pore 
Spaces of Soil 

Oil in Pore Spaces 
of Soil 

Heavy Rainbow Sheen 
On Groundwater 



PROJECT NO. 

13/49-003 JSL 

TEST PIT NO. 

TT-05E SHEET 2 OF 3 
TEST PIT WALL LOG 

tJU 

omco 

SAMPLE 

L U 

PROJECT Northshore Gas Waukegan Coke Plant 

ELEVATION 

LOCATION Waukegan, IL. 

CONTTV̂ CTOR Kirshoffer 

MfiP OF N WALL OF PIT 

WATER LEVEL AND DATE 

APPROXIMATE DIMENSIONS LENGTH. 

EXCAVATION METHOD 

120 WIDTH 3-4 ' 

B-Hoe 

DATE EXCAVATED 

. LOGGER JMF 

3/10/92 

DFPTH 2 1/2-6' REMARKS, 

1 — r T 1 — I — I — I — \ — \ — I r 

0+60 0+70 

0 -

1 -

4 -

5 -

6 -

0+40 0+50 

WEST 

Silty Sand (SM>Fine 
Grained Black, Moist 
(Fill) With DemoUtion 
Debris: Concrete, 
Wood, Braided Steel 
Cables, Plant Rcx>ts " 
(Woody) In Upper 1 

I 
0+80 

EAST 
Sand @ Surface 

Poorly Graded Sand With Silt 
(SP-SM> 
Brown, Moist and 
Poorly Craded Sand (SP> 
Fine to Medium Grained, Pale Brown, 
Moist 

Pcx)riy"Graded Sand*(SP)-Fine lo Medium Grained, 
Brown Moist (Fill) 

2.5-2.7' 

Poorly Graded Sand (SP)- Fine to Medium Grained, Light 
Yellowish Brown (lOYR 6/4), Moist (Alluvium). 12' Concrete 

Slab - D 

Pooriy Graded Sand With Silt (SP-SW) 
and Poorly Graded Sand (SP) Pale Brown, 
Moist (Alluyium) 

Poorly Graded Sand (SP) Fine to Medium 
Grained, Discolored Grey to Dark Grey, 
Oily, Wet (Alluvium) 

Pooriy Graded Gravel (GP)-
Medium, Black Wet Oily Black 

J L_ 
LENGTH 

COMMENTS 

Tar, Tar in Pore 
Spaces of Soil 

Oil in Pore Spaces 
of Soil 

Heavy Black and Brownish-
Green Discoloration, Oily, 
Fuel Oil-Creosote Odor 



PROJECT NO. 

13/49-003JSL 

TEST PIT NO. 

TT-05E SHEET 3 OF 3 
TEST PIT WALL LOG 

omco 

SAMPLE 

m i 
PROJECT 

ELEVATION 

Northshore Gas Waukegan Coke Plant LOCATION Waukegan, EL. 

CONTRACTOR Kirshoffer 

MAP OF N WALL OF PIT 

DATE EXCAVATED 3/10/92 

WATER LEVEL AND DATE 

APPROXIMATE DIMENSIONS LENGTH. 

EXCAVATION METHOD 

120 WIDTH 3-4 ' 

B-Hoe LOGGER JMF 
DFPTH 2 1/2-6' REMARKS 

• — 1 

0+80 
1 — r — I — I — r 

1+00 
Sand @ Surface 

1 — r T T 

0-

1-

2-

4-

0+90 1+10 1+20 

WEST 
EAST 

Concrete 
Slab 

Same Pcxsrly 
Graded Sand 
(SM) "Reworked 
(Fill) 

Pooriy Graded Sand (SM>-
Fine To Medium Grained, Brown, 
Moist (Fill) • 

4" Ductile Iron Pipe (N-S Orientation) 

Pooriy Graded 
Sand (SM> Fine 
To Medium Grained, 
Brown (lOYR), Moist 
(Fill) 

.V 

Poorly Graded Sand (SP)- Fine To Medium Grained, Light 
Yellowish Brown (lOYR 6/4), Wet Below 5.0'. 

Sample TT-05E-01 

_L 
LENGTH 

COMMENTS 

End of Trench 
@1+20'E 



PROJECT NO. 

13/49-003 JSL 

TEST PIT NO. 

TT-06 SHEET 1 OF 2 
TEST PIT WALL LOG 

giuz) omco 

SAMPLE 

L U ̂
1 . C Q 

Z 

PROJECT Northshore Gas Waukegan Coke Plant 

ELEVATION 

LOCATION Waukegan, IL. 

CONTRACTOR Kirshoffer 

MAP OF N WALL OF PIT 

WATER LEVEL AND DATE 

APPROXIMATE DIMENSIONS LENGTH. 

_ EXCAVATION METHOD 

78 ' WIDTH 3 -4 '— 

B-Hoe 

DATE EXCAVATED 

LOGGER JMF 

3/9/92 

DEPTH. 4.5-5.5' REMARKS 

"~T— 
0+00 

T 

3 -

7 -

T T T T 
0+10 0+20 

EAST 
Sand Drive @ Surface WEST 

Poorly Graded Sand (SP> With a Trace of Silt, Fine Grained, Pale Brown (16YR 6/3), 
and Poorly Graded Sand (SP> Fine to Medium Grained Very Pale Brown,- (lOYR 7/4) Moist (Fill) 

Coal Fines Black (Fill) 

Base Material Crushed Rock Medium To Coarse Gravel, Light YellowisH Brown (lOYR 6/4) 

Poorly Graded Sand (SP)- Fine lo Medium Grained, 
Light Yellowish Brown, Moist (Coarse Alluvium) 

Poorly Graded Sand With Silt (SP-SM> 
Fine to Medium Grained, Grey (lOYR 5/1), 
Moist (Fill) 

TT-06-01 

Poorly Graded Sand (SP)- Fine to Medium Grained, 
Light Brownish Grey, Wet (Coarse Alluvium) 

v;7.:-. 

_L _L 
LENGTH 

COMMENTS 

Spoon Test Location 
and Result: 

D 

Oil Sheen Test: N=None, 
T=Trace, M=Moderate, 
H=Heavy 

Headspace Reading, ppm 

Tar, Tar in Pore 
Spaces of Soil 

Oil in Pore Spaces 
of Soil 

•Concrete Footing 

Heavy Rainbow Sheen on 
Groundwater @ 0+10 
Oily 





# 

PROJECT NO. 

13/49-003 JSL 

TEST PIT NO. 

TT-07 SHEET 1 OF 2 
TEST PIT WALL LOG 

tu 

i»i 
a._icr 
LUti lU 
omco 

SAMPLE 

L U 
.m 
5 
z 

PROJECT Northshore Gas Waukegan Coke Plant LOCATION Waukegan, IL. 

ELEVATION CONTFIACTOR Kirshoffer 

MAP OF N E WALL OF PIT 

WATER LEVEL AND DATE 

APPROXIIMTE DIMENSIONS LENGTH. 

EXCAVATION METHOD 

80' WIDTH 3-4' 

B-Hoe 

DATE EXCAVATED 

. LOGGER JMF 

3/19/92 

DEPTH. 6' REMARKS 

- | 1 r 
0+00 

SOUTHEAST 

3 -

5 -

6 -

0+10 0+20 0+30 0+40 

NORTHWEST 

Silty Sand (SM> Fine Grained, Black (lOYR ) Slightly Organic, Moist (Fill) 

Industrial Pond Deposit: Silt Sized (ML), 
Pale Yellow (5Y8/3), Moist (Fill), With 
Some Blue Zones' 

Tar Saturated 

-Zone of Blue and Yellow 
On Top of Grcxindwater 

-07-01 
Blue Sample 

Pooriy Graded Sand (SP)- Fine to 
Medium Grained. Light Browqish 
Grey (lOYR), Wet, MotUed Reddish 
Brown 4-4.5', W/Blue Discolored Zone 

_L I 
LENGTH 

COMMENTS 

Spoon Test Location 
and Result: 

Oil Sheen Test: N=None, 
T=Trace, M=Moderale, 
H=Heavy 

Headspace Reading, ppm 

M Tar, Tar in Pore 
^ Spaces of Soil 

y ] Oil in Pore Spaces 
of Soil 

Moderate Sheen 
in Groundwater 
0+00 to 0+30 
Heavy Sheen W/Oily 
Blebs, Golden Brown 
0+31 



PROJECT NO. 

13/49-003 JSL 

TEST PIT NO. 

TT-07 SHEET 2 OF 2 
TEST PIT WALL LOG 

JUJD 
Omco 

SAMPLE 

O 
<UJ 

m 
UJ5 

^ 

PROJECT Northshore Gas Waukegan Coke Plant LOCATION Waukegan, IL. 

ELEVATION CONTRACTOR Kirshoffer 

WATER LEVEL AND DATE 

APPROXIMATE DIMENSIONS LENGTH . 

EXCAVATION METHOD B-Hoe 

M WIDTH 3-4' 

MAP OF NE WALL OF PIT 

DATE EXCAVATED 3/19/92 

. LOGGER JMF 

DEPTH §L REMARKS 

0 -

2 -

4 -

5 -

I r 

0+40 

SOUTHEAST 

1 r 
0+50 

I 

0+60 

T 1 r T 
0+70 0+80 

NORTHWEST 

•s. 

• 

Industrial Pond Deposit: Silt Sized (ML) 
Pale Yellow (5Y8/3), Moist (Fill), With 
Som'e Blue Zones' 

+• •:!••':+:-:'>:.;>:' ' . <:.+.- + ' + '>.-:+:•:•>: \ -.<.|:<|./+.;:+.; + . • '.y.'• ^• ! V + . . + + ," V . ^ .*:• <.\+; ' +.-.+>.+.:>:.y•••.<:' +;^V'* +• 

Poorly Graded Sand (SP)- Fine to 
Medium Grained, Light Brownish 
Grey (lOYR), Wet MotUed Reddish 
Brown 4-4.5' 

TT-07-03 fUy 
Headspace \yI5Q 

J \ L J I I L J \ \ I I \ \ I I 
LENGTH 

COMMENTS 

End of Trench 
@ 0+80' NW 

Spcxjn Test Lcx;ation 
and Result: 

Oil Sheen Test: N=None, 
T=Trace, M=Moderale, 
H=Heavy 

Headspace Reading, ppm 

M Tar, Tar in Pore 
^ Spaces of Soil 

[Tj Oil in Pore Spaces 
of Soil 

file:///yI5Q


1 d 

PROJECT NO. 

13/49-003 JSL 

D
E

P
TH

 
B

E
LO

W
 

S
U

R
FA

C
E

 
(R

. 
) 

0 -

1 -

2 -

3 -

4 -

5— 

6 -

7 -

SAMPLE 

O 

IS 
tui 

i 

TEST PIT NO. 

11-08 SHEET 1 OF 1 
TEST PIT WALL LOG 

PROJECT Northshore Gas Waukegan Coke Plant LOCATION Waukegan, IL. MAP OF W wAi i OF PIT 

ELEVATION . . . CONTRACTOR Kirshoffer DATE FXCAVATED 3/21/92 

WAIbH LEVEL AND DATE ^ EXCAVATION MFTHOD B-Hoe 1 nrsRFR S E M 

APPROXIMATF DIMFNSIONS LENGTH 2 2 ' WIDTH 3-4* DFPTH 5 .5 ' RFMARKS 1 
I 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
0+00 0+10 0+20 0+30 0+40 

; \ 

P 
Q 

Grade 8 Crushed Limestone 

nd of Trench . . . -
> 0+22' 

\ Fine-Medium Grained 
. \ Silty Sand W/Trace . . . . . . . . 

I Gravel and Rubble (SP/SM) 

\ Tr-08-01 / ^ 

• \ • • ( ? ^ > 

\ Medium-Coarse Grained, Silty 
\ , Sand W/Gravel, (SP-SM) Black . . . . -

\ ( ^ 1T-08-02 

- \ -

' 

_ 

_ . . . . . . . . . -

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

LENGTH 

COMMENTS 

Spoon Test Location 
and Result: 

, Oil Sheen Test: N=None, 
/ T=Trace, M=Moderate, 

- / H=Heavy 

' Headspace Reading, ppm 

Rubble Consists of 
Mostly Masonry Bricks, 
Large 3' x 4' of Sheet 
Metal, Wood 

— 
Heavy Sheen on 
Groundwater 

-

_ 

-

-

I 



PROJECT NO. 

13/49-003 JSL 

TEST PIT NO. 

TT-08A SHEET 1 OF 1 
TEST PIT WALL LOG 

LU 

i?i 
S]UJ3 
omco 

SAMPLE 

L U 
g 

PROJECT Northshore Gas Waukegan Coke Plant LOCATION Waukegan, IL. 

ELEVATION CONTRACTOR Kirshoffer 

MAP OF . WALL OF PIT 

WATER LEVEL AND DATE 

APPROXIMATE DIMENSIONS 

6' 
LENGTH. 

. EXCAVATION METHOD 

45 ' WIDTH 3-4' 

B-Hoe 

DATE EXCAVATED 

. LOGGER SEM 

3/21/92 

DEPTH. 6.5' REMARKS 

T 

0 -

2 -

6 -

T 
0+00 0+10 0+20 0+30 

I r 

0+40 

T 

6" Dia. 
Stainless 
Steel Pipe 

. Blue Marbled Sand 

± 
LENGTH 

COMMENTS 

Spoon Test Location 
and Result: 

Oil Sheen Test: N=None, 
T=Trace, M=Moderale, 
H=Heavy 

Headspace Reading, ppm 

Between Sta. 0+00 
and 0+30 Trench Emitted a 
"Musty" Odor. 

A Heavy Gasoline Smell Near 
Sta. 0+20 & 0+40 

Sulfur Odor Present In Sand, 
Depth 5-6', Sla. 0+00 to 0+05 

End of Trench 
@ 0+45' 

Heavy Oil Sheen 
on Groundwater 

Tar, Tar in Pore 
Spaces of Soil 

Oil in Pore Spaces 
of Soil 



PROJECT NO. 

13/49-003JSL 

TEST PIT NO. 

TT-09 SHEET 1 OF 2 
TEST PIT WALL LOG 

E^i 
omco 

SAMPLE 

m 

1̂ 

PROJECT Northshore Gas Waukegan Coke Plant LOCATION Waukegan, IL. 

ELEVATION CONTFIACTOR Kirshoffer 

MAP OF E w/\LL OF PIT 

WATER LEVEL AND DATE 

APPROXIMATE DIMENSIONS LENGTH. 

EXCAVATION METHOD 

70 ' WIDTH 3 -4 '— 

B-Hoe 

DATE EXCAVATED 

L(X3GER SEM 

3/11/92 

DEPTH. 5-7' REMARKS, 

—\—r 
0+00 
NORTH 

—I 

0+30 

0 -

1 -

5 -

6 -

T 

0+10 0+20 0+40 
SOUTH 

Sand @ Surface 

Pooriy Graded Sand With Silt (SP-SM> 
Fine To Medium Grained, - 50% Coal 
Fines, Black, Moist (Fill) 
With Demolition Debris 

Pooriy Graded Sand (SP)-
Fine to Medium Grained, 
Pale Brown (10 YR 6/3) 
Moist, (Fill) W/Demolition 
Debris, Concrete, Wood, Bricks 

Poorly Graded Sand (SP> 
Fine Grained, Pale Brown (lOYR 6/3) 
Moist (Alluvium) 

2 7TT-09-01 

LENGTH 

COMMENTS 

Spoon Test Location 
and Result: 

•Oil Sheen Test: N=None, 
T=Trace, M=Moderale, 
H=Heavy 

• Headspace Reading, ppm 



PROJECT NO. 

13/49-003JSL 

TEST PIT NO. 

TT-09 SHEET 2 OF 2 
TEST PIT WALL LOG 

i l i 
omco 

SAMPLE 

Q 

<ILI 
m 

^ ^ 
Z 

UJ 

t 

PROJECT Northshore Gas Waukegan Coke Plant 

ELEVATION 

WATER LEVEL AND DATE 

APPROXIMATE DIMENSIONS 

LOCATION Waukegan, IL. 

CONTRACTOR Kirshoffer 

MAP OF E WALL OF PIT 

LENGTH . 

_ EXCAVATION METHOD 

70' WIDTH 3-4' 

B-Hoe 

DATE EXCAVATED 

. LOGGER JMF 

3/11/92 

DEPTH. 6-7' REMARKS 

1 
0+40 

T —I 

0+50 

T 

0 -

2 -

5 -

6 -

7 -

T 

NORTH 
0+60 

Sand @ Surface 

^ I 

0+70 

SOUTH 

Poorly Graded Sand (SP)-
Fine to Medium Grained, 
Pale Brown (lOYR 6/1) 
Moist (Fill) W/Demolition Debris: 
Concrete, Wcxid, Bricks 

End of Trench 
@ 0+70' S 

Pooriy Graded Sand (SP)-
Fine Grained Pale Brown (lOYR 6/3) 
Moist (Alluvium) 

9 ) TT-09-02 

J L J L_ 
LENGTH 

COMMENTS 

Spoon Test Location 
and Result: 

Oil Sheen Test: N=None, 
T=Trace, M=McxIerate, 
H=Heavy 

Headspace Reading, ppm 

Slight to Mcxlerate 
Sheen on Groundwater 
0+40 to End of Trench 



PROJECT NO. 

13/49-003 JSL 

TEST PIT NO. 

TT-10 SHEET 1 OF 1 
TEST PIT WALL LOG 

iij 

=si 
u,_ia: 
JLU3 

omco 

SAMPLE 

L U 
.CO 

2 
ZD 
Z 

PROJECT Northshore Gas Waukegan Coke Plant LOCATION Waukegan, IL. 

ELEVATION CONTRACTOR Kirshoffer 

MAP OF . WALL OF PIT 

WATER LEVEL AND DATE 

APPROXIMATE DIMENSIONS 

6-1/2' 

LENGTH. 

_ EXCAVATION METHOD 

45 ' WIDTH 4-5 ' 

B-Hoe 

DATE EXCAVATED 

. LOGGER SEM 

3/21/92 

DEPTH. 5-7' REMARKS 

1 -

6 -

7 -

I 

0+00 

T T T 

0+10 0+20 

I 

0+30 

T T T 

0+40 

Fill, Light Yellowish Blown (lOYR 6/4) 

Silty Sand W/Gravel (SP/SM), Black Heavy Sheen, Slight Odor 

Fine, to Medium Grained Sand (SP) Very Pale Brown (lOYR 7/4) 

Black Silty Sand w/Gravel and Rubble (SP-SM) 

Moderate Odor 
In Fill (GasoUne) 

Heavy 
Sheen 

P(X)rly Graded 
Fine-Medium Grained 
Sand (SP) Very 
Dark Brown 
(lOYR 2/2) 

J \ I L 

Very Heavy Sheen 
on Groundwater 

± 
LENGTH 

COMMENTS 

Spoon Test Location 
and Result: 

Oil Sheen Test: N=None, 
T=Trace, M=Mcxlerale, 
H=Heavy 

Headspace Reading, ppm 

Trench is Full of Demolition 
Debris of Masonry 
Bricks, Large Dia. (72") 
Concrete chunks, pipes 
(Not Connected to Any
thing, Varying Dia.) Wire, 
Wood, Concrete Chunks 
<2' Dia., Rubble Varies Up 
40-50% of Fill. 

End of Trench 
@ 0+ 45' 



PROJECT NO. 

13/49-003JSL 

TEST PIT NO. 

TT-11 SHEET 1 OF 1 
TEST PIT WALL LOG 

a,_ia: 
omco 

SAMPLE 

L U 

CliJ 
.CO 

Z 

PROJECT Northshore Gas Waukegan Coke Plant LOCATION Waukegan, IL. 

ELEVATION CONTRACTOR Kirshoffer 

WATER LEVEL AND DATE 

APPROXIMATE DIMENSIONS LENGTH 41 ' 

EXCAVATION METHOD B-Hoe 

WIDTH 3-4"— 

MAP OF S WALL OF PIT 

DATE EXCAVATED 3/18/92 

. LOGGER JMF 
DFPTH 4.5' REMARKS 

T - |—r 
0+10 

0 -

2 -

3 -

4 -

5 -

I r 
0+00 

NORTH 

0+20 0+30 0+40 

SOUTH 

Crushed Rock Base Material 
i t i i i i i i t i t t * » i 4 f c t 4 t i i n i n i i t i i n t i t t i 4 n i i i i i i i i > H t t t t t t t > i t w t i M i i i i i i i i i " i i i i i M i m ' i i i i > ' H t t i N i i N i ' n i i > 4 ' 4 4 W H t t » t w > 

® 
l4 t l4 t4*4Wtt* l t * t lMt t l l l l i l l l l l l l l l l lMI IMt44t t ' l ' i r t r iM4"4tr i i "Hi ' t t ' * | i '> ;MH"l t 

Sifty Sand <SM) Vm Graitttti Btatk 0taiiied) ••••-•;:.:;•;:•? .; 
With (M*Comd iai tar Costwl Crwny .Ŵ r2iioft* i : .;• : 
Of Oil and Tar Saluratioa D̂ emolition I^brisj ^ %;;::;:;::;: .̂  
Ccaictetfê  Btick«, W»^, Rfjund M w ii;;;..? 

6: t" WK( 4*!; SttJrit(«s SK*l;:|*tpi? :̂BjW. %;MM7t^hOt:i^: 

l i 

mM^,^^^^ 

J L J L J L J L J \ \ L 
LENGTH 

COMMENTS 

Spoon Test Location 
and Result: 

Oil Sheen Test: N=None, 
T=Trace, M=Moderate, 
H=Heavy 

Headspace Reading, ppm 

Spoon Test Location 
and Result: 

(N) None 

0 Trace 

® Moderate 

( H ) Heavy 

Groundwater @ 4' With Heavy 
Oily Film, Heavy Sheen 

Tar, Tar in Pore 
Spaces of Soil 

Oil in Pore Spaces 
of Soil 



PROJECT NO. 

13/49-003 JSL 

TEST PIT NO. 

TT-12 SHEET 1 OF 1 
TEST PIT WALL LOG 

m 
Omco 

SAMPLE 

o 
<11J m 

a! 

PROJECT Northshore Gas Waukegan Coke Plant 

ELEVATION 

WATER LEVEL AND DATE 

APPROXIMATE DIMENSIONS 

LOCATION Waukegan, IL. 

CONTRACTOR Kirshoffer 

MAP OF S WALL OF PIT 

LENGTH. 

EXCAVATION METHOD 

42 ' WIDTH 3-4" 

B-Hoe 

DATE EXCAVATED 

. LOGGER JMF 

3/18/92 

DEPTH. 5-6' REMARKS 

—I r 
0+40 

WEST 

2 -

4 -

6 -

T T T T T T 
0+00 

EAST 

0+10 0+20 0+30 

Gravelly Sand Base Material 

Silty Sand (SM) Fine Grained, Dark Gray, Moist 
(Fill) W/Demolition Debris: Bricks, Concrete, 
Iron Pieces, Square Rebar 

0 ) TT-12-03 

Silty Sand (SM) Fine Grained, Black 
(Stained, Coated, Saturated), Moist 
(Fill) W/Demolition Debris: Concrete, 
Iron Pieces, Square Rebar. Oily-Tarry 
Coating .of Grains, Wilh Zones of Oil/Tar 
Saturation 

© • 

W 
TT-12-01 

0 
Poorly Graded Sand (SP)- Fine, to Medium Grained 
Grey, (Alluvium)-

_L _L 
LENGTH 

COMMENTS 

Spoon Test Location 
and Result: 

Oil Sheen Test: N=None, 
T=Trace, M=Mcxierale, 
H=Heavy 

Headspace Reading, ppm 

Spoon Test Lcx^tion 
and Result: 

(g) None 

( ^ Trace 

^ ) Moderate 

( H ) Heavy 

Very Heavy Sheen 
on Groundwater 
With Thick 
Black Oily Blebs 

No Static Groundwater 
Level Recorded-Rising 
When Backfilled-Slow 
Recovery Due to Oil/Tar 
Saturated Soils. 

Tar, Tar in Pore 
Spaces of Soil 

Oil in Pore Spaces 
of Soil 



PROJECT NO. 

13/49-003 JSL 

TEST PIT NO. 

TT-13 SHEET 1 OF 1 
TEST PIT WALL LOG 

omco 

SAMPLE 

O 

m 

1̂ 
i 

PROJECT Northshore Gas Waukegan Coke Plant LOCATION Waukegan, IL. MAP OF S WALL OF PIT 

ELEVATION CONTRACTOR Kirshoffer 

WATER LEVEL AND DATE 

APPROXIMATE DIMENSIONS LENGTH. 

EXCAVATION METHOD 

50' WIDTH 3-4" 

B-Hoe 

DATE EXCAVATED 

. LOGGER JMF 

3/16/92 

DEPTH. 7.5' REMARKS 

T T - | 
0+30 

T 

0 -

1 -

3 -

5 -

7 -

T T T T 
0+00 

EAST 

0+10 

I 

0+20 0+40 

WEST 

Silty Sand (SM) Fine Grained, Black (lOyr 2/1) Moist (Fill) 

Poorly Graded Sand (SP) Fine Grained, Pale Brown (lOYR 6/3), 
Moist (Fill) W/Some DemoUtion Debris: Bricks, Concrete, 
Concrete Cylinders 

12 or 14" Concrete 
Pier Footing In Place 

TT-13-01 

N3 

TT-13-02 

».|»i • ' I | ; . ;A ; ; J | IH I ' I * ' * ' * ' - f j i ' i i ; ! * 9 " 9 " i " k " M ' . ' M ' . ' A ^ ' 9 " 9 " i " k " t ' 

Poorly Graded Sand 
With Silt (SP-SM)- Fine 
Grained. Moist With 
Much Demolition 
Debris: Bricks, Concrete 

I * » • • ' 

Pooriy Graded Sand (SP) 
Very Dark Gray (lOYR 3/1), 
Grey (lOYR 5/1) Below Very 
Dark Grey, Some Staining ' 

I 

LENGTH 

- • 

COMMENTS 

Spoon Test Location 
and Result: 

Oil Sheen Test: N=None, 
T=Trace, M=Moderale, 
H=Heavy 

Headspace Reading, ppm 

End of Trench 
@ 0+50 W 

Tar, Tar in Pore 
Spaces of Soil 

Oil in Pore Spaces 
of Soil 





PROJECT NO. 

13/49-003JSL 

TEST PIT NO. 

TT-14 SHEET 2 OF 2 
TEST PIT WALL LOG 

a,_ja: 
g u j 3 
Omco 

SAMPLE 

O 
<tu 

m 
tU5 1̂ 

PROJECT Northshore Gas Waukegan Coke Plant 

ELEVATION 

LOCATION Waukegan, IL. 

CONTRACTOR Kirshoffer 

WATER LEVEL AND DATE 

APPROXIMATE DIMENSIONS LENGTH. 

_ EXCAVATION METHOD 

70 ' winxH 3-4" 

B-Hoe 

MAP OF N W WALL OF PIT 

DATE EXCAVATED 3/18/92 

JMF LOGGER 

DEPTH. 6' REMARKS 

\ 1 1 1 1— 

0+40 0+50 

SOUTHWEST 

1 -

2 -

4 -

7 -

T T T T 

0+60 0+70 

Poorly Graded Sand W/Silt (SP-SM> W/Gravel 
Pale Brown (lOYR 6/3), Moist (Fill) 

Silty Sand' (SM) Fine 
Grained Dark Grey 
to Black W/Demolition 
Debris 

:.SilQf Sand (SM) 

Dark <Jtiy W BTacJfei- : j-
With rtetnolition Debris..; 

. O i l r :d(?i»e4: '•• 6i»itts •:% 
and lS4Wt8i»iJ!:: 

•Zon«r-''-.:;•.;:•;: "' •• m ; 

I I I 

0+80 

NORTHEAST 

End- of Trench 
@ 0+70 NE 

_L J_ 
LENGTH 

.4" Qay Tile WAVhite-
Silver Crystal 
•Particles in a -Oily Sand 
Matrix (Could Not Sample 
Due to Safety) 

COMMENTS 

Spoon Test Lcx:ation 
and Result: 

Oil Sheen Test: N=None, 
T=Trace, M=Moderate, 
H=Heavy 

Headspace Reading, ppm 

Tar, Tar in Pore 
Spaces of Soil 

Oil in Pore Spaces 
of Soil 



PROJECT NO. 

13/49-003 JSL 

TEST PIT NO. 

TT-15 E X T SHEET 1 OF 
TEST PIT WALL LOG 

UllilZD 
omco 

SAMPLE 

O 
<LiJ 

m 

t i 
s 
tu 

PROJECT Northshore Gas Waukegan Coke Plant LOCATION Waukegan, IL. 

ELEVATION CONTRACTOR Kirshoffer 

WATER LEVEL AND DATE 

APPROXIMATE DIMENSIONS 

EXCAVATION METHOD B-Hoe 

IFNGTH ' l 2 5 ' WIDTH 3-4" 

MAP OF N W S WALL OF PIT 

DATE EXCAVATED 3/18/92 

. LOGGER JMF 
DEPTH. 10' REMARKS, 

—\ r 
0+00 

EAST 

1 \ 1 1 r 
0+20 

0 -

1 -

2 -

0+10 
I I r 

0+30 0+40 

WEST 

Crushed Rock Base Material 

Pooriy Graded Sand (SP> Fine Grained, Pale Brown (lOYR 6/5), Moist (Fill) 

Mixed Fill: Mostly Poorly Graded Sand With Silt (SP-SM), Fine Grained, 
Light Brown (lOYR 6/4), Moist, W/Demolition Debris Including: 
Wcxxi, Concrete, Bricks, Square Rebar, and Pieces of 4" 
and 2" Stainless Steel Pipe and 4" Cast Iron Pipe. 

;;<^jj>ti .̂i;jiit,.plli' .<5ii^d ^Oi^^-and/iSfttufitidii'• 

I I I I I J L J \ \ L 

LENGTH 

COMMENTS 

Spoon Test Lcx;alion 
and Result: 

Oil Sheen Test: N=None, 
T=Trace, M=Mcxlerate, 
H=Heavy 

Headspace Reading, ppm 

^ g Tar, Tar in Pore 
^ ^ Spaces of Soil 

I I Oil in Pore Spaces 
of Soil 



PROJECT NO. 

13/49-003JSL 

TEST PIT NO. 

TT-15 SHEET 2 OF 3 
TEST PIT WALL LOG 

LU 

Hi-lCC 
Lt] lU3 
omco 

SAMPLE 

m 

tl 
e 

PROJECT Northshore Gas Waukegan Coke Plant 

ELEVATION 

LOCATION Waukegan, IL. 

CONTRACTOR Kirshoffer 

MAP OF . WALL OF PIT 

WATER LEVEL AND DATE 

APPROXIMATE DIMENSIONS 

EXCAVATION METHOD 

IFNGTH 125' WIDTH 3-4' 

B-Hoe 

DATE EXCAVATED 

. LOGGER JMF 

3/17/92 

nPPTH 5 - 10' REMARKS 

T T 

1 -

2 -

4 -

6 -

7 -

0+40 

EAST 

T 
0+50 

1 I 
0+60 

T T T 
0+70 0+80 

WEST 

m . 

O 

Silty Sand (SM) Fine Grained, 
Moist W/Gravel (Fill) W/Brick 

Mixed Fill: Mostly Pcx)rly Graded Sand 
With Silt (SP-SM) Fine Grained, Light 
Brown (lOYR 6/4) Moist W/ Demolition Debris: 
Bricks, Wood, Concrete, Square Rebar, Pieces 
of 4" and 2" Cast Iron and S5 Pipe 

Pooriy Graded Sand (SP)- Fine Grained, 
Pale Brown (lOYR 4/3), Moist (Alluvium) 

+ . . + . . + • • • • • . ' ^ ' • • i . , ^ • + + • + • • . • » < • J f H • + i + +.+.•+.;:K...>. y . 1 +. + < < + • + - + . • 

Poorly Graded Sand (SP) 
Fine Grained, Grey, Wet 
(Alluvium) 

Concrete Slab 

I I L 

10 Feet Deep 

1 
A 

LENGTH 

COMMENTS 

Spoon Test Location 
and Result: 

Oil Sheen Test: N=None, 
T=Trace, M=Moderate, 
H=Heavy 

Headspace Reading, ppm 

Tar, Tar in Pore 
Spaces of Soil 

Oil in Pore Spaces 
of Soil 

Heavy Sheen on Groundwater 



PROJECT NO. 

13/49-003JSL 

TEST PIT NO. 

TT-15 SHEET 3 OF 3 
TEST PIT WALL LOG 

UJ 

millr) omco 

SAMPLE 

m 

Z 

L U 
^ 

PROJECT Northshore Gas Waukegan Coke Plant 

ELEVATION 

WATER LEVEL AND DATE 

APPROXIMATE DIMENSIONS 

LOCATION Waukegan, IL. 

CONTRACTOR Kirshoffer 

MAP OF S WALL OF PIT 

LENGTH. 

EXCAVATION METHOD 

125 ' WIDTH 3-4 ' 

B-Hoe 

DATE EXCAVATED 

. LOGGER JMF 

3/17/92 

DFPTH 5-10 ' REMARKS 

T T 

1 -

3 -

7 -

0+90 

EAST 

o 

T 
1+00 

I 
1+10 1+20 

Silty Sand (SM) Fine 
to Medium Grained 

Silty Sand (SM) Fine 
Grained, W/Brick • 
Moist W/Gravel (Fill) ® 

Poorly Graded Sand (SP) 
Fine to Medium Grained, 
Light Gray "(Fill) W/Some 
DemoUtion Debris: Concrete 

Pooriy Graded Sand (SP)- Fine Grained, 
Pale Brown (lOYR 4/3), Moist (Alluvium) ® 

Fobtly Otaded Sand iSPy . 
Dark Grisy to Black;: Oil Coaled Grains ^SM. 
Poorly Graded Sand (SP)-
Fine Grained, Grey, Wet (Alluvium) ® 

1+30 

End of Trench. 
@ 1+25W 

WEST 

LENGTH 

COMMENTS 

SpcKin Test Location 
and Result: 

(g) None 

0 Trace 

@ Moderate 

( H ) Heavy 

M Tar, Tar in Pore 
^ Spaces of Soil 

I j Oil in Pore Spaces 
of Soil 

Heavy Sheen on Groundwater 



PROJECT NO. 

13/49-003 JSL 

TEST PIT NO. 

TT-16 SHEET 1 OF 1 
TEST PIT WALL LOG 

1-1 cc 

omco 

SAMPLE 

' t u 
.CD ^ 

PROJECT Northshore Gas Waukegan Coke Plant 

ELEVATION 

WATER LEVEL AND DATE 

APPROXIMATE DIMENSIONS 

LOCATION Waukegan, IL. 

CONTRACTOR Kirshoffer 

MAP OF E WALL OF PIT 

LENGTH. 

EXCAVATION METHOD 

.48^ WIDTH 3-4' 

B-Hoe 

DATE EXCAVATED 

LOGGER JMF 

3/12/92 

DFPTH 5' REMARKS 

1 — \ — r 
0+20 

1 1— 
0+30 

0 -

1 -

2 -

4 -

5 -

6 -

7 -

I r 
0+00 

NORTH 

T 
0+10 0+40 

SOUTH 

Silty Sand (SM), 
Fine Grained, 
Black (lOYR 2/1), 
Moist (Fill) 

Silty Sand W/Gravel 
(SM) Fine Grained, 
Black (lOYR 2/1) With 
Some Demolition Debris: 
Bricks, Wobd 

Crushed Rock Base Material 

Coarse Aggregate 
Concrete .With Rebar 
(Round) 

Lean Oay (CL) 
Brown (lOYR 7/1), 
Wet (Alluvium) 

. Heavy Rainbow 
Sheen on Groundwater 

_L 
LENGTH 

COMMENTS 

Spoon Test Location 
and Result: 

Oil Sheen Test: N=None, 
T=Trace, M=Moderale, 
H=Heavy 

Headspace Reading, ppm 

End of Trench 
0 + 48S 

•4" Stainless Steel 
Pipe In Wooden 
Box-Duct 

Tar, Tar in Pore 
Spaces of Soil 

Oil in Pore Spaces 
of Soil 





PROJECT NO. 

13/49-003JSL 

LU 

o m i o 

0 -

2 -

4 ~ 

5~ 

6--

7-^ 

SAMPLE 

m 
1115 1̂ 

TEST PIT NO. 

TT-17 SHEET 2 OF 2 
TEST PIT WALL LOG 

PROJECT Northshore Gas Waukegan Coke Plant LOCATION Waukegan. IL. 

ELEVATION CONTFIACTOR Kirshoffer 

MAP OF S WALL OF PIT 

WATER LEVEL AND DATE 

APPROXIMATE DIMENSIONS 
T 

EXCAVATION METHOD B-Hoe 

LENGTH. 80' .WIDTH 3-4' DEPTH. 5-6' 

DATE EXCAVATED 

LOGGER JMF 

3/12/92 

REMARKS, 

T T T T T 
0+50 

SOUTHWEST 

0+60 0+70 0+80 0-t90 

VORTHEAST 

Poorly Graded Sand (SP) Fine to Medium Grained. Pale Brown (lOYR) Moist (FilO 

Silty Sand (SP/SP-SM) 
Fine to Medium Grained, 
Black, Moist (Fill) 

Poorly 
Graded 
Sand (SP) 
Fine to 
Medium 
Grained, 
Pale Brown 
(lOYR) Moist 
(Alluvium) 

TT-17-02 

^Crushed Rock Base Material 

Gravelly Sand (SP-GP) Fine to Coarse 
Grained, Dark Greyish Brown (lOYR 3/2) 
Moist, (Fill) Composed 100% of Furnace. 
Slag 

Poorly Graded Sand (SP)-
Pale Brown, Moist (Alluvium) 

End of Trehch 
@ 0+80 

Footing @ Corner of Building 
Coarse Aggregate Concrete 

LENGTH 

COMMENTS 

Spoon Test Location 
and Result: 

/ Ull 
/ T=' 

Oil Sheen Test: N=None, 
Trace, M=Moderate, 
Heavy 

Headspace Reading, ppm 

^ 



PROJECT NO. 

13/49-003JSL 

TEST PIT NO. 

TT-18 SHEET 1 OF 1 
TEST PIT WALL LOG 

LU 

III 
JUJI3 
omio 

SAMPLE 

Q 

m 

z 
LU t 

i 
PROJECT Northshore Gas Waukegan Coke Plant LOCATION Waukegan, IL. 

ELEVATION CONTFIACTOR Kirshoffer 

MAP OF S WALL OF PIT 

WATER LEVEL AND DATE 

APPROXIMATE DIMENSIONS 

EXCAVATION METHOD B-Hoe 

DATE EXCAVATED 

. LOGGER JMF 

3/17/92 

LENGTH. 30' . WIDTH 3-4' DEPTH. 5.5' REMARKS, 

T T T —r-
0+30 

1 1 1— 

0+40 

WEST 

'End of Trench 
@ 0+ 30W 

0 -

3 -

4 -

6 -

7 -

I n 

0+00 

EAST 

T 

0+10 

Gravel @ Surface 

0+20 
•3/4" Green Layer 
on Tar 
(5G 5/2, But Brighter)"' 

Tar Solid 
(Aggregate Like) 
W/Furnace Slag 

Silty Sand (SM) Blacl 

Sil ty S a n d ( S M ) 
:*: Fine t o M e d i u m 
-.; Ore ined Black CFiUV 

Sandy Lean Clay (CL/SC) 
W/A Trace' of Gravel, 
Greenish Grey (56Y 5/1) 
Moist-Wet Below 4' (Fill) 

• Solid Tar 
. W/Qinker 
Aggregate 

PlasUc Tar W/CUnker 
Aggregate 

Pooriy Graded Sand (SP) 
Fine Grained, Grey 
Wet (Alluvium) 

_L 
LENGTH 

COMMENTS 

Spoon Test Location 
and Result: 

Oil Sheen Test: N=None, 
T=Trace, M=Moderale, 
H=Heavy 

Headspace Reading, ppm 

Spoon Test Location 
and Result: 

(g) None 

( ^ Trace 

(M) Moderate 

( H ) Heavy 

0 to 0+10 Heavy 
To Moderate Sheen 
On Groundwater 

0+10 to End 
Heavy Sheen 
Wilh Oily Blebs 

Tar, Tar in Pore 
Spaces of Soil 

Oil in Pore Spaces 
of Soil 



PROJECT NO. 

13/49-003JSL 

TEST PIT NO. 

TT-19 SHEET 1 OF 2 
TEST PIT WALL LOG 

LU 

a._ia: 
LIJIUI3 

omco 

SAMPLE 

< a i m 

1̂ 

PROJECT Northshore Gas Waukegan Coke Plant 

ELEVATION 

WATER LEVEL AND DATE 

APPROXIMATE DIMENSIONS 

LOCATION Waukegan, IL. 

CONTTVVCTOR Kirshoffer 

MAP OF W WALL OF PIT 

LENGTH. 

EXCAVATION METHOD 

70 ' WIDTH 3-4' 

B-Hoe 

DATE EXCAVATED 

LOGGER J M F 

3/17/92 

DEPTH. 6' REMARKS, 

T 1— 
0+20 

T 1 1 

0+40 

NORTH 

1 -

3 -

4 -

5 -

6 -

7 -

T 
0+00 

SOUTH 

0+10 0+30 

Silty Sand (SM) Fine Grained, Black (lOYR) 
Moist (Fill) With Denx)lition Debris: Bricks 
Wood, Concrete, RR Ties, Timbers & Chunks of Tar ® 

Sandy Lean Qay (CL-SC) 
With Gravel, Greenish-Grey, 
Moist. 

Poorly Graxled Sand (SP) 
Fine To Medium Grained, 
Grey (lOYR ), Wet (Alluvium) 

© -

_L _L 
LENGTH 

COMMENTS 

Spoon Test Location 
and Result: 

(g) None 

0 Trace 

(M) Moderate 

® Heavy 

^ Tar, Tar in Pore 
^ Spaces of Soil 

I 1 Oil in Pore Spaces 
of Soil 

Heavy Rainbow 
Sheen on Groundwater 



PROJECT NO. 

13/49-003JSL 

TEST PIT NO. 

TT-19 SHEET 2 OF 2 
TEST PIT WALL LOG 

b._ia: 
l U l i l 3 omco 

SAMPLE 

L U 

t 
i 

PROJECT Northshore Gas Waukegan Coke Plant 

ELEVATION 

WATER LEVEL AND DATE 

APPROXIMATE DIMENSIONS 

LOCATION Waukegan, IL. 

CONTFIACTOR Kirshoffer 

LENGTH. 

EXCAVATION METHOD 

70' WIDTH 3-4' 

B-Hoe 

MAP OF W WALL OF PIT 

DATE EXCAVATED 3/17/92 

. LOGGER JMF 

DEPTH. 6' REMARKS 

T T —1—r 
0+70 

1 -

2 -

3 -

4 -

5 -

6 -

7 -

0+40 0+50 0+60 0+80 

SOUTH NORTH 

End of Trenth 
@ 0+70N 

LENGTH 

COMMENTS 

Spoon Test Location 
and Result: 

Oil Sheen Test: N=None, 
T=Trace, M=Moderate, 
H=Heavy 

Headspace Reading, ppm 

Spoon Test Location 
and Result: 

(g) None 

0 Trace 

( ^ Moderate 

( H ) Heavy 

Heavy Oil Sheen on 
Groundwater With a 
Trace of Golden Brown 
Oily Blebs 

M Tar, Tar in Pore 
^ ^ Spaces of Soil 

r~ | Oil in Pore Spaces 
'"- ' of Soil 



PROJECT NO. 

13/49-003JSL 

TEST PIT NO. 

TT-19W SHEET 1 OF 4 
TEST PIT WALL LOG 

UJ 

• i - l C C 
J u j u 
omco 

SAMPLE 

m 
^ 

g 

PROJECT Northshore Gas Waukegan Coke Plant LOCATION Waukegan, IL. 

ELEVATION CONTRACTOR Kirshoffer 

MAP OF , WALL OF prr 

WATER LEVEL AND DATE 

APPROXIMATE DIMENSIONS LENGTH. 

_ EXCAVATION METHOD 

150' winTH 3-4' 

B-Hoe 

DATE EXCAVATED 

LOGGER J M F 

3/17/92 

DEPTH. 5-6' REMARKS, 

1—r 

1 -

2 -

3 -

6 -

7 -

T T T 
0+00 

SOUTH 

0+10 0+20 0+30 

Grass @ Surface 

I r 
0+40 

NORTH 

Silty Sand (SM) 
Fine Grained Black 
Moist. (Fill) 

100% Furnhce Slag: 
Poorly Graded Gravel (GP) 
Medium Grained, Dark Grey, 
Moist (Fill) 

Sandy Lean Qay (CL-SQ 
With Gravef, Greenish 
Grey, Moist (Fill) 

Poorly Graded Sand (SP) 
Fine Grained, Pale Brown 
(lOYR 6/3), Moist (Fill or Alluvium) 

Ssndji; l,*aa— 
d a y (CUSC) 
pilyiBUcti; .: 

Poorly Graded Sand (SP) 
Fine to Medium Grained, 
Grey (lOYR ), Wet (Alluvium) 

LENGTH 

COMMENTS 

Spoon Test Location 
and Result: 

• 

Oil Sheen Test: N=None, 
T=Trace, M=Moderate, 
H=Heavy 

Headspace Reading, ppm 

Tar, Tar in Pore 
Spaces of Soil 

Oil in Pore Spaces 
of Soil 

Heavy Oil 
Sheen on Groundwater 
0 to 0+20 

Moderate Oil Sheen 
on Groundwater 
0+20 to 0+36" 

Heavy Oil Sheen 
on Groundwater 
0+36' to End 



PROJECT NO. 

13/49-003JSL 

TEST prr NO. 

TT-19W SHEET 2 OF 4 
TEST PIT WALL LOG 

UJ 

a,_ia: 
omco 

SAMPLE 

m 

Z 

L U 
g 

PROJECT Northshore Gas Waukegan Coke Plant 

ELEVATION 

WATER LEVEL AND DATE 

APPROXIMATE DIMENSIONS 

LOCATION Waukegan, EL. 

CONTRACTOR Kirshoffer 

MAP OF S WALL OF PIT 

EXCAVATION METHOD 

IFNGTH 150' WIDTH 3-4' 

B-Hoe 

DATE EXCAVATED 

LOGGER JMF 

3/17/92 

DEPTH. 5-6' REMARKS 

T 

0 -

1 -

2 -

6 -

T T T 
0+40 

SOUTH 

0+50 0+60 0+70 0+80 

NORTH 

• r t 

o 

Silty Sand (SM) 
Fine Grained, Black, 
Moist W/Demohlion 
Debris; 0 

0 100%'Furnace Slag' 
Poorly Graded Gravel With Sand (GP-SP) 
Fine to Medium Grained, Dark Grey, Moist (Fill) 

I I I ' ' Sandy Lean Qay 
(CL/SC) W/Gravel ^ 
Greenish Gray, Moist (Fill) Concrete Bricbi.:^ 

I I I IV I IN -̂  

Poorly Graded Sand (SP) 
Fine to Medium Grained, 
Pale Brown (lOYR 6/3>Grey 
Below 4.5', Moist, Wet Below 
4.5' (Alluvium) 

LENGTH 

COMMENTS 

Spoon Test Location 
and Result: 

0 None 

0 Trace 

(M) Moderate 

(H) Heavy 

Tar, Tar in Pore 
Spaces of Soil 

Oil in Pore Spaces 
of Soil 

Heavy Rainbow Sheen 
On Ground Water 





PROJECT NO. 

13/49-O03JSL 

TEST PIT NO. 

TT-19W SHEET 4 OF 4 
TEST PIT WALL LOG 

LU 

- i C L 

omco 

SAMPLE 

O 

m 

1̂ 
s 

PROJECT Northshore Gas Waukegan Coke Plant LOCATION Waukegan, IL. 

ELEVATION CONTRACTOR Kirshoffer 

MAP OF S WALL OF PfT 

WATER LEVEL AND DATE 

APPROXIMATE DIMENSIONS LENGTH. 

EXCAVATION METHOD 

160' WIDTH 3-4' 

B-Hoe 

DATE EXCAVATED 

LOGGER JMF 

3/20/92 

DFPTH 5-6' REMARKS 

T —\ 

1+60 

1 -

2 -

5 -

~ I 
1+30 

SOUTH 

1+40 1+50 

o 

Sand @ Surface 

n I 

1+70 

NORTH 
End of Trench' 
@ 1+60N 

J L. 
LENGTH 

COMMENTS 

Spoon Test Location 
and Result: 

Oil Sheen Test: N=None, 
T=Trace, M=Moderate, 
H=Heavy 

Headspace Reading, ppm 

Tar, Tar in Pore 
Spaces of Soil 

Oil in Pore Spaces 
of Sou 

Heavy Sheen On 
Groundwater W/ 
Oily Blebs 



PROJECT NO. 

13/49-003JSL 

TEST PIT NO. 

TT-20 SHEET 1 OF 2 
TEST PIT WALL LOG 

0i 
a,_ia: 
LDLUD 
omOT 

SAMPLE 

LU t 
ice 
' t u 
.m 
S 
Z 

PROJECT Northshore Gas Waukegan Coke Plant 

ELEVATION 

LOCATION Waukegan, IL. 

CONTFIACTOR Kirshoffer 

MAP OF E WALL OF PIT 

WATER LEVEL AND DATE 

APPROXIMATE DIMENSIONS LENGTH. 

EXCAVATION METHOD 

60 ' WIDTH 3 -4 '— 

B-Hoe 

DATE EXCAVATED 

. LOGGER J M F 

3/16/92 

DFPTH 5 - 5.5' REMARKS 

1 — I — r 
0+00 

SOUTH 
Fence 

1—r 

0 -

4 -

5 -

6 -

I I I I I 
0+10 0+20 

Grass @ Surface 

0+30 0+40 

NORTH 

Silty Sand (SM) Fine Grained. Pale Brown (lOYR 6/3) 

Poorly Graded Sand (SP) 
Fine to Medium Grained, 
Pale Brown (IOVR 6/3) 
Moist (Fill) 

Poorly Graded Sand 
With Silt (SP-SM) Fine 
Grained, Dark Grey, 
Moist W/Demolition 
Debris: Bricks, Concrete 
Chunks of Coal Tar, 
Wood (Fill) 

Sand W/Coal Fines, Black (Fill), 
W/Chunks of Coal Tar 

Lean Oay W/Sand (CL-SC) 
With a Trace of Gravel, 
Yellowish Brown (lOYR 5/6), 
Moist (Fill) 

Pooriy Graded Sand (SP) 
Fine Grained Grey (lOYR 5/1), 
Wet (Alluvium) 

LENGTH 

COMMENTS 

Spoon Test Location 
and Result: 

Oil Sheen Test: N=None, 
T=Trace, M=Moderale, 
H=Heavy 

Headspace Reading, ppm 

Spoon Test Location 
and Result: 

0 None 

0 Trace 

® Moderate 

@ Heavy 

Moderate Sheen on 
Groundwater Heavy 
Sheen @ 0+20 

Tar, Tar in Pore 
Spaces of Soil 

Oil in Pore Spaces 
of Soil 



PROJECT NO. 

13/49-003 JSL 

TEST PIT NO. 

TT-20 SHEET 2 OF 2 
TEST PIT WALL^ LOG 

UJ 

Q._ja : 

Omc/} 

SAMPLE 

Q 

m £ 

PROJECT Northshore Gas Waukegan Coke Plant 

ELEVATION 

LOCATION Waukegan, IL. 

CONTRACTOR Kirshoffer 

MAP OF E WALL OF PIT 

WATER LEVEL AND DATE 

APPROXIMATE DIMENSIONS LENGTH. 

EXCAVATION METHOD 

60' WIDTH 3-4' 

B-Hoe 

DATE EXCAVATED 

. LOGGER JMF 

3/16/92 

DFPTH 5 - 5.5' REMARKS. 

T T 

0 -

2 -

4 -

7 -

T T 
0+40 0+50 

I 
0+60 

T T T 

SOUTH 

o 

Grass @ Surface 

Silty Sand (SM> Fine, Pale 
Brown (lOYR 6/3) 

NORTH 

'End of Trench 
@ 0 + 60'N 

Gravelly Sand (SP-GP) Medium 
Grained, Brown, Moist (Fill) 

Foundry Slag-Sand to Gravel 
Sized, Slight Oily Coating on 
Grains Below Tar 

® TT-2Q-01 

Sandy Lean Qay (CL-SC) 
Yellowish-Brown, Moist (Fill) 

t Poorly Graded Sand (SP) 
Fine Grained Grey (lOYR 5/1), 
Wet (Alluvium) 

LENGTH 

COMMENTS 

Tar, Tar in Pore 
Spaces of Soil 

Oil in Pore Spaces 
of Soil 



PROJECT NO. 

13/49-003 JSL 

TEST PIT NO. 

TT-21 SHEET 1 OF 1 
TEST PIT WALL LOG 

l4 
Q._ja: 
LUUJ3 
omcA 

SAMPLE 

Q 

<m 
m 

Z 

L U 
g 

PROJECT Northshore Gas Waukegan Coke Plant 

ELEVATION 

WATER LEVEL AND DATE 

APPROXIMATE DIMENSIONS 

LOCATION Waukegan, IL. 

CONTRACTOR Kirshoffer 

MAP OF E WALL OF PIT 

LENGTH. 

EXCAVATION METHOD 

50' winTH 3-4'— 

B-Hoe 

DATE EXCAVATED 

. LOGGER JMF 

3/16/92 

DEPTH. 5-6' REMARKS 

0 -

1 -

2 -

3 -

4 -

5 -

I I I I T ^ 

0+00 

SOUTHEAST 

Grass @ Surface 

T 

0+10 

I 

0+40 

T T T 

0+50 

NORTHWEST 

Silty Sand (SM) Fine 
Grained With a Trace 
of Gravel Pale Brown 
(lOYR 6/3) Moist (Fill) 

Gravelly Sand (SP-GP) 
Medium Grained, Light 
Brownish Gray (lOYR 6/2) 
Moist (Fill) 

Lean Qay W/Sand (CL-SC) 
With a Trace of Gravel 
Yellowish Brown (lOYR 5/6) 
Moist -Wet Below 4.5' (Fill) 

Pooriy Graded Sand (SP) 
Fine to Medium Grained 
Grey (lOYR 5/1), Wet 

Poorly Graded Sand (SP) 
Fine Grained, Brownish 
Grey (lOYR) Wet Below/ 
4.O' (Alluvium) 

LENGTH 

COMMENTS 

End of Trench 
@ 0 +50' NW 

Spoon Test Location 
and Result: 

Oil Sheen Test: N=None, 
T=Trace, M=Mcxlerate, 
H=Heavy 

Headspace Reading, ppm 

Tar, Tar in Pore 
Spaces of Soil 

Oil in Pore Spaces 
of Soil 

Heavy Rainbow Sheen 
on Groundwater 



PROJECT NO. 

13/49-003 JSL 

TEST PIT NO. 

TT-22 SHEET 1 OF 2 
TEST PIT WALL LOG 

UJ 

a,Zjoc 
o m M 

SAMPLE 

Q 
<L1J 

rf\ 
UJ5 

1̂ 
s 

PROJECT Northshore Gas Waukegan Coke Plant LOCATION Waukegan, IL. 

ELEVATION CONTTHACTOR Kirshoffer 

MfiP OF N WALL OF PIT 

WATER LEVEL AND DATE 

APPROXIMATE DIMENSIONS LENGTH. 

_ EXCAVATION METHOD 

65' WIDTH 3-4' 

B-Hoe 

DATE EXCAVATED 

. LOGGER J M F 

3/12/92 

DEPTH. 5' REMARKS 

T 

0 -

1 -

3 -

4 -

6 -

1 I 
0+00 

EAST 

T T 
0+10 

I 
0+20 

T I 
0+30 

T 

Grass @ Surface 

I 

0+40 

WEST 

Coal Fines 

100% Furnace Slag: Poorly 
Graded Sand With Gravel 
(SP-GP) Medium to 'Coarse 
Grained, Dark Brown 

Coal and Coal Fines 

.V. 

Pooriy Graded Sand (SP) 
Fine to Medium Grained, 
Pale Brown (lOYR 6/3) 
Wet .(Alluvium) 

J_ 
LENGTH 

COMMENTS 

Heavy Sheen on 
Groundwater 
0+30 to 0+50 



PROJECT NO. 

13/49-003JSL 

TEST PIT NO. 

TT-22 SHEET 2 OF 2 
TEST PIT WALL LOG 

is 
Biai 
om 

SAMPLE 

Q 

< i i i 

CD 

•.Z3 

UJ • 

PROJECT Norihshore Gas Waukegan Coke Plant 

ELEVATION 

LOCATION Waukegan, IL. 

CONTRACTOR Kirshoffer 

MAP OF N WALL OF PIT 

WATER LEVEL AND DATE 

APPROXIMATE DIMENSIONS LENGTH. 

_ EXCAVATION METHOD 

65' WIDTH 3-4' 

B-Hoe 

DATE EXCAVATED 

. LOGGER JMF 

3/12/92 

DEPTH. JL REMARKS 

1 1 1 1 i 1 1 1 T" 
0+40 0+50 0+60 

EAST 

T T 

0 -

6 -

7-

T 
0+70 

Grass @ Surface 

Coal Fines 

100% Furnace Slag 
(SP-GP) 

TT-22-01 

(§) 
^ ' 

V ,,^-—-

' " ' ^ 

WEST 

End of Trench 
@ 0+65W 

Poorly Graded Sand (SP) 
Fine to Medium Grained, • 
Pale Brown, Wet (Alluvium) 

J L_ 
LENGTH 

COMMENTS 

S[X>on Test Location 
and Result: 

Oil Sheen Test: N=None, 
T=Trace, M=Moderate, 
H=Heavy 

Headspace Reading, ppm 



PROJECT NO. 

13/49-003JSL 

TEST PfT NO. 

TT-22N SHEET 1 OF 2 
TEST PIT WALL LOG 

UJ 

omc/} 

SAMPLE 

m 
11J5 

1̂ 

PROJECT Northshore Gas Waukegan Coke Plant 

ELEVATION 

WATER LEVEL AND DATE 

APPROXIMATE DIMENSIONS 

LOCATION Waukegan, IL. 

CONTRACTOR Kirshoffer 

MAP OF W WALL OF PIT 

LENGTH 

EXCAVATION METHOD 

160' WinTH 3-4 ' 

B-Hoe 

DATE EXCAVATED 

. LOGGER JMF 

3/12/92 

DEPTH. 5' REMARKS 

1—r 

Dike 
NW Come^ 

T T 

0 -

1 -

2 -

3 -

4 -

5 -

SOUTH 
0+10 0+20 0+30 

1 I 

0+40 NORTH-
COMMENTS 

Coal and Coal 
Fines 

Furnace 
Slag (SP-GP) 

IZ-H — -

Coal & Coal Poorly Graded Sand (SP) 
Fines Fine Grained, Light Brown 

Moist (Fill) 

Furnace Slag (SP-GP) 

Moderate Sheen on Groundwater 

Test Trench 
TT-22 

•Poorly Graded Sand (SP), 
Fine to Medium Grained, 
Pale Brown (lOYR 6/2), 
Wet (Alluvium) 

J L_ 

LENGTH 



PROJECT NO. 

13/49-003JSL 

TEST PIT NO. 

TT-22N SHEET 2 OF 2 
TEST PIT WALL LOG 

omco 

SAMPLE 

<UJ 
m 

1̂ 
£ 

PROJECT Northshore Gas Waukegan Coke Plant 

ELEVATION 

LOCATION Waukegan, IL. 

CONTRACTOR Kirshoffer 

MAP OF W WALL OF PIT 

WATER LEVEL AND DATE 

APPROXIMATE DIMENSIONS LENGTH. 

_ EXCAVATION METHOD 

60 ' WIDTH 3 -4 '— 

B-Hoe 

DATE EXCAVATED 

. LOGGER JMF 

3/12/92 

DEPTH. 5' REMARKS 

T T T 

6 -

7 -

0+40 
SOUTH 

T 
0+50 

Pooriy Graded Sand (SP) 
Fine Grained, Light Brown 
Moist (Fill) 

Coal and Coal Fines 

100% Furnace Slag 
Poorly Graded Gravel 
With Sand (SP-GP) 

-V-

Poorly Graded Sand (SP) 
Fine to Medium Grained 
Pale Brown (lOYR 6/2) 
Wet (Alluvium) 

0+60 
NORTH 

End of Trench 
@ 0 +60' N 

TT-22N-01 

_L i . 
LENGTH 

COMMENTS 

Spoon Test Location 
and Result: 

Oil Sheen Test: N=None, 
T=Trace, M=Moderate, 
H=Heavy 

Headspace Reading, ppm 





PROJECT NO 

13/49-003JSL 

TEST PIT NO. 

TT-24 SHEET 1 OF I 
TEST PIT WALL LOG 

tu 

D i t r 

LUlilD 
CiCDin 

SAMPLE 

Q 
zoc 
<UJ 

m 

1̂ 
cn 
LU 

PROJECT NSG - WCP LOCATION Waukegan, Illinois MAP OF West v^ALL QF PIT 

ELEVATION 585J_ CONTRACTOR Kirshhoffer 

WATER LEVEL AND DATE 4 Feet 10/7/93 

APPROXIMATE DIMENSIONS LENGTH 40^ 

EXCAVATION METHOD Backhoe 
2' 

DATE EXCAVATED '"̂ "̂ ^93 

LOGGER J PP" 

WIDTH DEPTH. 5.5' REMARKS 

1 _ 

North 
1 r 1 i \ r T T 1 r —r 

South 

TiiriSolirf). '. 
PimHy GKUICII Siinil Wilh Sill (SP-S\li.l-ini.- Craincil. Vcr> l);irk (ircy. Mm-l ilill) 

. . . ; ; • • - . * • . ; • : . • . ' . • . • ' . ; r ; . „ 

• Tair'Saiiratd Sla^ .. • ; . ' '.• V',*N •', " ' • 
Apptostitwfcly 50% Tar Biaiik'aoiR 2/1) 
(Bll) • .. ' , -

- " • - * - , . • * * " 

Gradauonal Transition, 

11-
U\i 

Tar Solid 

• T r w o a •••• 

Slag Medium Sand to 
Coarse Gravel Sized 
Dark Greyish Brown 
Moist (Fill) 

. 4+ 

TarSalurated S^nd, - ' ^ h ' ^ ^ ^ 
Sand Portiwt is Hj» Grained. ^*£3', 
Approxitnotely 5 0 ^ Tor, Black (Plastic). 

Poorly Graded Sand (SP) Fine Grained, Very Dark 
Greyish Brown (lOYR 3/2), Wet (Alluvium) 

0+00 0+10 0+20 
LENGTH 

0+30 0+40 

COMMENTS 

Oil sheen test: 
N= None, 
T= Trace, 
M=Moderate, 
H=Heavy 

Headspace Reading 
in ppm. 

Treatability (FS) 
Sample Buckets 
Collected @ TT240I Location 

^ 8 Tar, Tar in Pore Spaces of Soil 

I I Oil in Pore Spaces of Soil 



PROJECT NO. 

13/49-003JSL 

TEST PIT NO. 

TT-25 SHEET I OF 1 
TEST PIT WALL LOG 

Ul 

cL_ia: 
LULUD 
QCQW 

SAMPLE 

D 
< U J 
...CD DC 

PROJECT NSG - WCP 

ELEVATION 585.3 

LOCATION 

CONTRACTOR Kirshhoffer 

Waukegan, Illinois 

WATER LEVEL AND DATE 3.0' 10/6/93 

APPROXIMATE DIMENSIONS LENGTH _4T_ 

EXCAVATION METHOD 

WIDTH I 

Backhoe 

MAP OF North West WAI I OF PIT 

DATE EXCAVATED '"^6/93 

J. Fox LOGGER 

DEPTH 5.5' REMARKS 

T T T T T T T T T T T T T T 
Southwest Northeast 

0+00 0+10 0+20 
LENGTH 

0+30 0+40 

COMMENTS 

Oil sheen test: 
N= None, 
T= Trace, 
M=Moderate, 
H=Heavy 

Headspace Reading 
in ppm. 

Treatability (FS) 
Sample Buckets 
Collected @ TT2503 Location 
and,@0+19' (2 5-4.5') 

^M Tar, Tar in Pore Spaces of Soil 

I . I Oil in Pore Spaces of Soil 

Top of Sand Poor Spaces Filled (Saturated 
W/Go!den Brown Oil) 
Water Appears Confined Below Industrial 
Pond Deposit 



PROJECT NO. 

13/49-003JSL 

TEST PIT NO. 

TT-26 SHEET 1 OF 1 
TEST PIT WALL LOG 

LJJ 

D-_j(r 
LULUD 
Qmco 

SAMPLE 

Q 

z t r 
< i j j 

CD 
IU5: 

t i 

DC 
LU 

PROJECT NSG - WCP 

ELEVATION 584.6 

LOCATION 

CONTRACTOR Kirshhoffer 

Waukegan, Illinois MAP OF South East WALL OF PIT 

DATE EXCAVATED '"^^^^^ 

WATER LEVEL AND DATE 

APPROXIMATE DIMENSIONS LENGTH. 

EXCAVATION METHOD 

68' WIDTH 2] 

Backhoe LOGGER J. Fox 

DEPTH 4.5' REMARKS. 

0 _ 

2 _ 

—\ r 
Southwest 

T T T T T T T T T T T 1 \ 
Northeast 

Silty Sand (SM)-Fine to Medium Grained W/Gravel, 
Black (lOYR 2/1), Moist, W/Concrete, Bricks, and 
other Debris, (Fill) 

Concrete is Reinforced W/square and Round 
Rebar and Chunks are up to 5' Long 

TT2601 

TT2603 

0+00 0+15 0+30 
LENGTH 

0+45 0+60 

COMMENTS 

Oil sheen tesf 
N= None, 
T= Trace, 
M=Moderate, 
H=Heavy 

Headspace Reading 
in ppm. 

Treatability (FS) 
Sample Buckets 
Collected @ TT2401 Location 

^ H Tar, Tar in Pore Spaces of Soil 

I I Oil in Pore Spaces of Soil 



PROJECT NO. 

13/49-003JSL 

TEST PIT NO. 

TT-27 SHEET 1 OF 1 
TEST PIT WALL LOG 

LU 

D I DC 
LULLJ3 
omc/} 

SAMPLE 

D 
ZDC 
< L U 

CD 
LU-5 

DC 
LU 
1-

z 

PROJECT NSG - WCP 

ELEVATION 585.6 

LOCATION 

CONTRACTOR Kirshhoffer 

Waukegan, Illinois 

WATER LEVEL AND DATE 

APPROXIMATE DIMENSIONS LENGTH. 

_ EXCAVATION METHOD 

30' WIDTH 2] 

Rnrlfhop 

MAP OF South WALL OF PIT 

DATE EXCAVATED 10/6/93 

J. Fox LOGGER 

DEPTH. 4.5' REMARKS 

- 1 -
East 

T 

0 — 

1 — 

3 _ 

7 — 

T T T T 
West 

Pooriy Graded Sand (SP)- Fine to Medium Grained, 
Pale Brown (10YR6/3), Moist (Fill) 

Furnace Slag, Medium Sand to Coarse Gravel Sized, 
Black (lOYR/), Moist (Fill) 

• Brick Construction Debree or Foundation 

_ l £ ± 

Slight Sheen on Water in Trench. 

Pooriy Graded Sand (SP)- Fine Grained, Pale Brown (lOYR 6/3), Wet (Alluvium)! 

0+00 0+10 0+20 
LENGTH 

0+30 0+40 

COMMENTS 

Oil sheen test: 
N= None, 
T= Trace, 
M=Moderate, 
H=Heavy 

Headspace Reading 
in ppm. 

No Samples Collected 

^ffl Tar, Tar in Pore Spaces of Soil 

I I Oil in Pore Spaces of Soil 



PROJECT NO. 

13/49-003JSL 

TEST PIT NO. 

TT-28 SHEET 1 OF I 
TEST PIT WALL LOG 

LU 

i-Ou-
Q._JDC 
UJUJZ) 
DDQW 

SAMPLE 

Q 
5DC 
< L U CC 

m 
I -

PROJECT NSG - WCP 

ELEVATION 585.6 ^ 

LOCATION Waukegan, Illinois 

CONTRACTOR Kirshhoffer 

WATER LEVEL AND DATE 

APPROXIMATE DIMENSIONS LENGTH, 

EXCAVATION METHOD 

30' WIDTH 21 

Rnrl fhnp 

MAP OF South WALL OF PIT 

DATE EXCAVATED 10/6/93 

J. Fox LOGGER 

DEPTH. 5.5' REMARKS 

T 

3 — 

5 — 

6 — 

—r 
East 

T T T T T T I 
West 

r 
Pooriy Graded Sand (SP)- Mostly Fine Grained 
Pale Brown (lOYR 6/3) to Grey Moist • 
W/Angle Iron, Cable, RR Tie, dimentional 
Lumber 1" - 6" 
and other Construction Debris (Fill) 

TT2803 

TT2802 

_ l i ± 

jrnsoi 
"Pooriy Graded Sand (SP)- Fine Grained, Pale Brown (lOYR 6/3), Wet (Alluvium) 

0+00 0+10 0+20 
LENGTH 

0+30 0+40 

COMMENTS 

Oil sheen test' 
N= None. 
T= Trace, 
M=Moderale, 
H=Heavy 

Headspace Reading 
in ppm. 

^ H Tar, Tar in Pore Spaces of Soil 

I 1 Oil in Pore Spaces of Soil 



PROJECT NO. 

13/49-003JSL 

TEST PIT NO. 

TT-29 SHEET 1 OF 1 
TEST PIT WALL LOG 

LU 

D ICC 
LULUZ3 
QDQW 

SAMPLE 

D 
ztr 
< L U 
, .CD 

OC 
LU 

PROJECT NSG - WCP 

ELEVATION 585.5 

LOCATION 

CONTRACTOR Kirshhoffer 

Waukegan. Illinois 

WATER LEVEL AND DATE 

APPROXIMATE DIMENSIONS 

— \ r 
West 

T T 
LENGTH 

— T r 

EXCAVATION METHOD 

25' WIDTH 21. 

R.irkhnp 

MAP OF North WALL OF PIT 

DATE EXCAVATED 10/7/93 

J. Fox LOGGER 

DEPTH. REMARKS 

T T —r 
East 

0 — 

1 — 

T 

Silty Sand (SM)- Fine to Medium, Pale Brown (lOYR 6/3), 
Moist (Till) 

TT2901 

(Pipe Backfill) Furnace Slag Fine Sand to Coarse 
Gravel Sized Dark Greyish Brown (lOYR/) to Black 
(lOYR 2/1), Moist (Fill) . 

TT2902 

75 

2 Two Inch Thin Walled 
Steel Pipes.Oriented NNE 

Lean Clay With 
Sand and Gravel, 
Brown (1 OYR 5/3) 
Moist (Fill) 

Poorly Graded 
Sand (SP) 
Fine Grained, Dark Grey 
(10YRy4/l) 
Wet (Alluvium) 

®T-T2903 

T T 

0+00 O+IO 0+20 
LENGTH 

0+30 0+40 

COMMENTS 

Oil sheen test 
N= None, 
T= Trace, 
M=Moderate, 
H=Heavy 

Headspace Reading 
in ppm. 

I H Tar, Tar in Pore Spaces of Soil 

I I Oil in Pore Spaces of Soil 

Black (Liquid Tar Flowed from Pipes. 
Pipes Were Badly Rusted and Leaking-
Section Removed and Photographed. 

Strong Coal Tar Odor While Digging 



PROJECT NO. 

13/49-003JSL 

TEST PIT NO. 

TT-30 SHEET 1 OF 1 
TEST PIT WALL LOG 

LU 

D ._JDC 
LLILU3 
OCDCO 

SAMPLE 

D 
2DC 
<LU 

5 : 1 
DC 
LU 

PROJECT NSG - WCP 

ELEVATION ^^^-^ 

LOCATION 

CONTRACTOR Kirshhoffer 

Waukegan. Illinois 

WATER LEVEL AND DATE 

APPROXIMATE DIMENSIONS LENGTH. 

EXCAVATION METHOD 

23' WIDTH 21. 

Rnrlfhnp 

MAP OF North WALL OF PIT 

DATE EXCAVATED 10/7/93 

J. Fox LOGGER 

DEPTH. 5.5' REMARKS 

5 — 

6 — 

1 1 1 r T T 1 r T T 
East 

/ 1 SiltySand(SM)-Finegrained, Black (lOYR 2/1), Moist (Fill) 

100% Furnace Slag, Medium Sand to Coarse Gravel 
Sized, Very .Dark Greyish Brown (lOYR 3/2), Moist (Fill) 

(IndustriaJ Pond Deposit) Interbedded 
Black (lOYR 3/1) and White (1 OYR 8/2) 
Laminations. 

'̂njT (Plastic) 

Pooriy Graded Sand (SP)- Fine 
Grained, Dark Gray toBlackliOYR 3/l)Wet 

Oily Blebs in Pore Spaces 

J L 

T T 
West 

0+00 0+10 0+20 
LENGTH 

0+30 0+40 

COMMENTS 

Oil sheen test: 
N= None, 
T= Trace, 
M=Moderale, 
H=Heavy 

Headspace Reading 
in ppm. 

Treatability (FS) 
Sample Buckets 
Collected @ TT3002 Location 

I H Tar, Tar in Pore Spaces of Soil 

I I Oil in Pore Spaces of Soil 



Appemdix 4-E 

Well mni Fiezomeier ConsitrMcUow Logs 



WELL LOG BARR ENGINEERING CO. 
Minneapolis, Minnesota 

Project WCP Rl/F.q PhasP I Well No._MWiaS. 

Date Started _3Z13Za2_ 

Date Completed ••̂ /14/Q9 Riser Pipe Elevation RRR P4' 

Field Inspector K French (RFC:) 

Crew Chief P ninkinsnn (WTn) Ground Surface Elevation FtRFt9 

BOREHOLE 
CONSTRUCTION NOTES LITHOLOGY 

WELL 
CONSTRUCTION 

WELL 
CONSTRUCTION NOTES 

Borehole advanced from 0' to 13.0' 
(585.2-572.2) using 6 1/4-inch I.D. 
hollow stem auger. 

Inside of auger flushed with potable 
water 

Well screen and riser pipe placed in 
the borehole. 

Sand pack and then bentonite 
pellets placed as auger retracted. 

Neat cement grout to surface. 

Water level was 2.5' below surface, 
on 3-13-92. 

Fill 
_ 1.5' _ 
Coal Fines 

2.5' 
Sand Fill 

_ 5.0' — 
Medium 

Sand 

2.5' 

— 8.0' 
Sand With 

Silt 

— 11.0' — 
Silty Sand 

— 13.0' — I 
E.O.B. 

•!m>^, Stickup:3.04' 

2 -inch diameter, stainless 
steel riser pipe 0' to 1.5' 
(585.2-583.7). 

2-inch diameter, 10.5' long, 
#10 slot size stainless steel 
screen 1.5'-12.0'(583.7-
572.2). 

Sandpack 1.0-13.0'(584.2 
572.2). 

Bentonite seal 0.5' -1.0' 
(584.7 - 584.2). 

Cement grout 0 - 0.5'. 

4-foot long steel protective 
casing with locking cap. 

Three protective posts 
installed. 

Comments: ^ Elevation in feet MSL 
Vertical Scale : 1" = 5' 

Sheet_L_of L 



WELL LOG BARR ENGINEERING CO. 
Minneapolis, Minnesota 

Project WCP Ri/F.q Phasp 

Date started J3ZM22_ 

Date Completed 3/1R/QP 

Field Inspector T Wright-WPlls mFC.) 

Crew Chief P nirkinsnnrWTn) 

Well Nn MW-3n 

Riser Pipe Elevation .588.231. 

Ground Surface Elevation 585.5 

BOREHOLE 
CONSTRUCTION NOTES LITHOLOGY 

WELL 
CONSTRUCTION 

WELL 
CONSTRUCTION NOTES 

Borehole advanced from 0' to 28.0' 
(585.5 - 557.5) using 6 1/4-inch I.D. 
hollow stem auger. 

Inside of auger flushed with potable 
water. 

Well screen and riser pipe placed in 
borehole. 

Sand pack and then bentonite 
pellets placed as auger retracted. 

Neat cement grout to surface. 

Silty Sand Fill 
1.5' 

Coal Fines 
— 2 . 5 ' — ^ 

Medium Sand 
Fill 

\ ^ 5 . 0 ' 
Clayey Sand 
,»—5.3' 

Medium 
Sand 
8.0' 

Fine Sand 
With Silt 

11.0' 
Silty Sand 

20.0' 
Fine Sand 
With Silt 

-28.0' 
E.O.B. 

p. 
. • » - ^ . 

• 9 ' 
\'c:?-.i 

'p'.-.i''' 

: • ' • • . r 

• • • ^ ; ' : - -

. »•« . *" 
'.£?•.•,./•> 

" • • « • ' . • , • 

•9-v., 
•. 'c5-. i 

• " • • • . " ' 

" • • ( ? " • 

• £ ? • , - , . / • 

' . « • " . • . • • ' 

: ' • • . • : ' 

• 2 ^ • * : 

•c?.v.« 
'.v'.v,* 

Stickup up:2.73' 

2-inch diameter, stainless 
steel riser pipe 0' to 22.8' 
(585.5-562.7). 

2-inch diameter, 5' long , #10 
slot size stainless steel 
screen 22.8'-27.8' (562.7-
557.7') 

Sandpack 18'-27.8' (567.5-
557.7). 

Bentonite seal 16.0-18.0' 
(569.5 - 567.5) 

Cement grout 0-16.0' 
(585.5 - 569.5) 

5-foot long protective casing 
with locking cap. 

Three protective posts 
installed. 

Comments: ^ Elevation in feet MSL 
Vertical Scale : 1 " = 5' 

Sheet_L_of—L 



WELL LOG BARR ENGINEERING CO. 
Minneapolis, Minnesota 

Project WCP RI/FS Phasfi 

Date Started 3/iq/3P 

Date Completed 3/19/92 

Field Inspector S. Marshik (RFC^ 

Crew Chief P. ninkinsnn(WTD^ 

Well No. MW-4S 

Riser Pipe Elevation 589.17^ 

Ground Surface Elevation 586? 

BOREHOLE 
CONSTRUCTION NOTES 

Borehole advanced from 0' to 14.0' 
(586.2 - 572.2) using 6 1/4-inch I.D. 
hollow stem auger. 

Inside of auger flushed with potable 
water. 

Well screen and riser pipe placed in 
borehole. 

Sand pack and then bentonite 
pellets placed as auger retracted. 

Neat cement grout to surface. 

LITHOLOGY 

Topsoil Silty 
^Sand Fill and/ 
\ Coal Fines / 
^ 1 . 0 ' _ / 

Fine to 
Medium Sand 

5.0' 
Medium 

Sand 

14.U' 
E.O.B. 

WELL 
CONSTRUCTION 

'/m< m, - ^^ 
gz-yy. 

WELL 
CONSTRUCTION NOTES 

Stickup up:2.97' 

2-inch diameter, stainless 
steel riser pipe 0' to 1.7' 
(586.2- 584.5). 

2-inch diameter 10.3' long , 
#10 slot size 1.7-12.0 (584.5-
574.2) 

Sandpack 1.0-14.0'(585.2-
572.2) 

Bentonite seal 0.5-1.0'(585.7 
- 585.2) 

Cement grout 0 - 0.5' (586.2 
- 585.7') 

5-foot long protective casing 
with locking cap. 

Three protective posts 
installed. 

Comments: ^ Elevation in feet MSL 
Vertical Scale : 1" = 5' 

Sheet J of L 



WELL LOG BARR ENGINEERING CO. 
Minneeipolis, Minnesota 

Project Wf^p Ri/F.q PhasP i 

Date Started J3Z2QZ22_ 

Date Completed 3/20/9? 

Field Inspector T Writ^ht-WPik m F O 

Crew Chief P nickinRnn^wrn) 

Well Nn MW.4n 

Riser Pipe Elevation .SSaJifil 

Ground Surface Elevation 586 1 

BOREHOLE 
CONSTRUCTION NOTES LITHOLOGY 

WELL 
CONSTRUCTION 

WELL 
CONSTRUCTION NOTES 

Borehole advanced from 0' to 32.0' 
(586.1-554.1) using 6 1/4-inch I.D. 
hollow stem auger. 

Inside of auger flushed potable 
water. 

Well screen and riser pipe placed in 
the borehole. 

Sand pack and then bentonite 
pellets placed as auger retracted. 

Neat cement grout to surface. 

•\Silty SandPiiy-
, \ _ 0.5'—' / 

Coal Fines; 

^—1.0' 
Fine to 
Medium 
Sand Fill 

5.0'-
Medium 

Sand 

k M 

— 31.0'-
Gravel 
• 3 1 . 5 ' - / / 

Silt 
-32.0' 
E.O.B 

p.: 

:"•.'.'' 

;C5'". •.•!••« 

' . • « • * • „ • " • 

•9-v.. 

/ • • * • , • " • 

•9-v., 

• " . • • ' • 

• . • 

." ~'-c^[ •• 

•• c > - " -

.£•.-,-.• 

.'« . "<» • 

: "€?• . c 
: " • ' 

. ' ' ' ^ * 

' . v ' . - . * 
•.••v3*-

.O"-..••, 

• •>•.• • 

0 - : 

•O'v' 
•.'c?'.i 

^ ' ' • ' . - " - ' " 

* ."O" -

.' -'•*': •• 

stickup: 2.96' 

2 -inch diameter, stainless 
steel riser pipe 0' to 27.0' 
(586.1-559.1). 

2-inch diameter, 5' long, # 10 
slot size stainless steel 
screen, 27.0-32.0' (559.1 -
554.1) 

Sandpack 22.0'-32.0' (564.1 
-554.1) 

Bentonite seal 20.0-22.0' 
(566.1-564.1) 

Cement grout 0 - 20.0' 
(586.1 - 566.1) 

5-foot long steel protective 
casing with locking cap. 

Three protective posts 
installed. 

Comments: ^ Elevation in feet MSL 
Vertical Scale : 1 " = 5' 

Sheet J — o f L 

file://�/Silty


WELL LOG BARR ENGINEERING CO. 
Minneapolis, Minnesota 

Project WCP Rl/F.q PhasP I 

Date started ̂ 3Z2QZ22. 

Date Completed 3/?n/9P 

Field Inspector S Marshik (RFC) 

Crew Chief R Loveland (WTD) 

Well Nn MW-RS 

Riser Pipe Elevation 587 89^ 

Ground Surface Elevation 585 4 

BOREHOLE 
CONSTRUCTION NOTES 

Borehole advanced from 0' to 15.0' 
(585.4-570.4) using 6 1/4-inch I.D. 
hollow stem auger. 

Inside of auger flushed with potable 
water. 

Well screen and riser pipe placed in 
the borehole. 

Sand pack and then bentonite 
pellets placed as auger retrated. 

Neat cement grout to surface. 

Water level was 4.8' below surface 
on 3-20-92. 

LITHOLOGY 

Fine Sand 
Fill 

5.0' 

Fine Sand 
7.0' 

Fine to 

Sand with 
Gravel 

— 12 0' 
Fine Sand 
with Trace 

Silt 
15.0' 

E.O.B. 

WELL 
CONSTRUCTION 

V 
4.8' 

^ 
M///, 

'••"l 

i 

y. 

' :-f;. 

• . : . . ; . 

\ \ 

= 

— 

^ 

%SM, 

• . • . ; • : • • : 

. • ' • 

WELL 
CONSTRUCTION NOTES 

Stickup:2.49' 

2 -inch diameter, stainless 
steel riser pipe 0' to 2.8' 
(585.4-582.6). 

2-inch diameter, 10.4' long 
#10 slot size stainless steel 
screen 2.8'-13.2'(582.6-
572.2). 

Sandpack 1.8'to 15.0'(583.6 
- 570.4). 

Bentonite seal 1.0'-1.8' 
(584.4 - 583.6). 

Cement grout 0 -1.0'. 

5-foot long steel protective 
casing with locking cap. 

Three protective posts 
installed. 

Comments: ^ Elevation in feet MSL 
Vertical Scale : 1" = 5' 

Sheet J—of L 



WELL LOG BARR ENGINEERING CO. 
Minneapolis, Minnesota 

Project WCP RI/FS Phase I 

Date Started 3/23/92 

Date Completed 3/23/92 

Field Inspector J. Fox ^BEC^ 

Crew Chief R. I nvelanH(WTn) 

Well Nn. MW-sn 

Riser Pipe Elevation 588.47^ 

Ground Surface Elevation 585.7 

BOREHOLE 
CONSTRUCTION NOTES LITHOLOGY 

WELL 
CONSTRUCTION 

WELL 
CONSTRUCTION NOTES 

Borehole advanced from 0' to 26.0' 
(585.4-559.7) using 6 1/4-inch I.D. 
hollow stem auger. 

Inside of auger flushed with potable 
water. 

Well screen and riser pipe placed in 
borehole. 

Sand pack and then bentonite 
pellets placed as auger retracted. 

Neat cement grout to surface. 

Fine Sand 
Fill 

5.0' 
Fine Sand 

_ 7.0' _ 
Fine to 
Medium 

Sand with 
Gravel 

— 12.0' ~~ 

Fine Sand 
with a Trace 

of Silt 

e? 

'b:° 

Stickup:2.77' 

2-inch diameter, stainless 
steel riser pipe 0' to 21.0' 
(585.7-571.7). 

2-inch diameter, 5' long, #10 
slot size stainless steel 
screen, flush threaded 21.0'-
26.0' (564.7 - 559.7) 

Sandpack 16.0'-26.0' 
(569.7' - 559.7). 

Bentonite seal 14.0' -16.0' 
(571.7'-569.7') 

Cement grout 0 -14.0' 
(585.7' - 571.7') 

5-foot long steel protective 
casing with locking cap. 

Three protective posts 
installed. 

• 

Comments: ^ Elevation in feet MSL 
Vertical Scale : 1":=5' 

Sheet J — o f — L 



WELL LOG BARR ENGINEERING CO. 
Minneapolis, Minnesota 

Project WCP RI/FS Pha.sP I 

Date Started 3/P5/9P 

Date Completed 3/25/92 

Field Inspector T. Wright-Wells mEC^ 

Crew Chief P. nickinsnn(WTn) 

Well Nn. MW-fiS 

Riser Pipe Elevation 588.45^ 

Ground Surface Elevation 585.7 

BOREHOLE 
CONSTRUCTION NOTES 

Borehole advanced from 0' to 13.5' 
(585.7 - 572.2) using 6 1/4-inch I.D. 
hollow stem auger. 

Inside of auger flushed potable 
water. 

Well screen and riser pipe placed in 
borehole. 

Sand pack and then bentonite 
pellets placed as auger retracted. 

Neat cement grout to surface. 

LITHOLOGY 

Fine to 
Medium 

<^anH 

Fill 

7.5' 

Fine to 
Medium 

Sand 

13.5' — 
E.O.B. 

WELL 
CONSTRUCTION 

:.".o-'. 
'.•a'-h'. 

m l̂  
' / / / / 

• • • • . 

- \ '•• : . 

- _ ^ ..̂  

m 
V//A 

— 

• ; • > . 

WELL 
CONSTRUCTION NOTES 

Stickup: 2.75 

2 -inch diameter, stainless 
steel riser pipe 0' to 3.5' 
(585.7 - 582.2). 

2-inch diameter, 10' long. 
#10 slot size stainless steel 
screen 3.5-13.5' (582.2-
572.2) 

Sandpack 2.5-13.5'(583.2-
572.2) 

Bentonite seal 1.0-2.5' (584.7 
- 583.2) 

Cement grout 0-1.0' (585.7 
- 584.7) 

5- foot long protective casing 
with locking cap. 

Three protective posts 
installed. 

Comments: ^ Elevation in feet MSL 
Vertical Scale: 1" = 5' 

Sheet 1 of L 



WELL LOG BARR ENGINEERING CO. 
Minneapolis, Minnesota 

Project W C P RI /FS PhasP I 

Date Started J3Z24Za2_ 

Date Completed 3/P4/99 

Field Inspector T Wright-WPiis mFC) 

Crew Chief R I nvelanri (WTD) 

Well Nn MW-fin 

Riser Pipe Elevation _5BfliLl_ 

Ground Surface Elevation 585 7 

BOREHOLE 
CONSTRUCTION NOTES LITHOLOGY 

WELL 
CONSTRUCTION 

WELL 
CONSTRUCTION NOTES 

Borehole advanced from 0' to 27.5' 
(585.7 - 558.2) using 6 1/4-inch I.D. 
hollow stem auger. 

Inside of auger flushed with potable 
water. 

Well screen and riser pipe placed in 
borehole. 

Sand pack and then bentonite 
pellets placed as auger retracted. 

Neat cement grout to surface. 

Fine to 
Medium 

Sand 
Fill 

7.5' 

Fine to 
Medium 

Sand 

.26.2'—V 

Gravel 
26.5'— 

^—27 .5 ' - ^ 
E.O.B. 

£?•.-,•/" 

I.O-V-, 

; - • • . • . • " 

••• b - : -

•9"v , 

: ' • • . • : 

. • • '? 

•9 ' •«•• . • . 

•C?.V-"' 

Stickup: 2.81 

2-inch diameter, stainless 
steel riser pipe 0' to 21.5' 
(585.7 - 564.2). 

2-inch diameter, 5' long, #10 
slot size stainless steel 
screen, 21.5-26.5'(564.2-
559.2) 

Sandpack 16.5-26.5' 
(569.2- 559.2) 

Bentonite seal 14.5 -16.5' 
(571.2-569.2) 

Cement grout 0 -14.5' 
(585.7-571.2) 

5-foot long protective casing 
with locking cap. 

Three protective posts 
installed. 

Comments: ^ Elevation in feet MSL 
Vertical Scale : 1 " = 5' 

Sheet _ L _ of L 



WELL CONSTRUCTION LOG 
PROJECT: WCP RI/FS Phase 2 
DATE STARTED: 3/19/92 
DATE COMPLETED: 3/19/92 
FIELD INSPECTOR: S. Marshik (Barr) 
CREW CHIEF: P. Dickenson (WTD) 

WELL NUMBER: MW-04S 
UNIQUE WELL NUMBER: N/A 
REFERENCE BORING NUMBER: SB-04D 
RISER PIPE ELEVATION: 586.16 ft MSL 
GROUND SURFACE ELEVATION: 586.3 ft MSL 
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DIAGRAM 

•8' I.D. a t grade steel p ro tec t ive casing 
with bo l t on cap (O.tl f t ags to 1.39 f t 
bgs) 

' * — C o n c r e t e p a d (0 .1 f t to 0.5 f t bgs) 

Granular bentoni te seal (0.5 to 1.0 f t 
bgs) 

' * 2 ' LD. Sch. 5 stainless s tee l riser 
p ipe (0.14 to 1.84 f t bgs) 

- y Mater level a t 3.10 f t bgs measured 
a f te r constn ic t ion 

-Coarse sand, (Red Flint, / 3 0 ) f i l ter pack 
(1.0 to 14.0 f t bgs) 

- 2 ' LD. 10 f t long, i l O - s l o t (.010-inch) 
stainless s tee l screen (1.84 to 12.00 f t 
bgs) 

- 2 ' LD. Stainless s tee l base cap (0.14 
f t long f r on 12.00 to 12.14 f t bgs) 

- E n d o f bor ing a t 14.0 f t bgs 

CONSTRUCTION REMARKS 

RnRFHfll F nnNSTRIirTTON: 

The borehole Mas dril led with a SK" (I.D.) hollow sten auger 
producing a lOK' (1.0.) borehole. Samples were logged by 
a Barr Engineering Conpany (Ba r r -e i 2 /832 -2600 r 
geologist and the borehole was dril led by MTO 
Enviionnental Drilling (MTD-715/359-7090). Please refer 
to the Boring Log SB-04D for detai ls on soil type and 
subsurface conditions. 

MELL CONSTRUCTION: 

This nonitoring well was converted f ron an above grade 
nonitoring well to a flush nounted nonitoring welL During 
the conversion, the protect ive casing and protect ive posts 
were renoved, 2.9 f t of riser pipe was cut of f , a flush 
nount protect ive casing was installed, and the well was 
re-developed. Please refer to the Mell Log NM-4S in the 
Phase I Tech Meno for preconversion details. 

A L5 f t long, 8 ' dianeter, at grade steel protect ive casing 
with a bolt on cap was installed to 1.39 ft bgs with a 2x2x2 
f t concrete anchor pad. 

A * Geo Cap' locking well plug seals the riser pipe. 

A Barr Engineering Conpany lock was placed on the well 
for security. 

MR I nFVFIflPMFNT: 

The well was developed by a conbination of nechanical 
surging followed by punping. The surge block was a 
I.S' dianeter pvc slug. A centr i fugal punp was used to 
renove the sedinent produced by surging. The well was 
surged over the entire screen length. 

After 1309 gallons had been renoved at an average 
punping ra te of 5 gallons per ninute (gpn), a 2 ' dianeter 
subnersible punp was used to overpunp the welL The punp 
was raised and lowered over the entire screen length. 241 
gallons were renoved f ron the well at an average punping 
rate of 4.3 gpn . 

The to ta l volune punped f ron the well during developnent 
was 1550 gallons. 

NOTE: 

ags = above ground surface 

bgs = below ground surface 

Page 1 of I 



WELL CONSTRUCTION LOG 
PROJECT: WCP RI/FS Phase 2 
DATE STARTED: 3/20/92 
DATE COMPLETED: 3/20/92 
FIELD INSPECTOR: T. Wright-Wells (Barr) 
CREW CHIEF: P. Dickenson (WTD) 

WELL NUMBER: MW-04D 
UNIQUE WELL NUMBER: N/A 
REFERENCE BORING NUMBER: SB-04D 
RISER PIPE ELEVATION: 585.93 f t MSL 
GROUND SURFACE ELEVATION: 586.1 ft MSL 
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- 8 ' LD. at grade steel protective casing 
with bolt on cap (0.10 f t ags to 140 f t 
bgs) 

-Concrete pad (0.10 f t to 15 f t bgs) 

- y Hater level at 2.82 f t bgs neasured 
after construction 

-Neat cenent grout (1.5 f t to 20.0 f t 
bgs) 

- 2 ' LD. Sch. 5 stainless steel riser 
pipe (0.17 to 27.00 f t bgs) 

ranular bentonite seal (20.0 to 22.0 f t 
bgs) 

-Coarse sand, (Red Flint, 130) filter pack 
(22.0 to 32.0 f t bgs) 

- r LD. 10 f t long, flO-slot (.010-inch) 
stainless steel screen (27.0 to 31.9 f t 
bgs) 

- 2 ' LD. Stainless steel base cap (0.1ft 
long frott 31.9 to 32.0 f t bgs) 

-End of boring at 32.0 f t bgs 

CONSTRUCTION REMARKS 

RORFHOlFCONSTRIinTION: 

The borehole was drilled with a 611" (I.D.) hollow sten auger 
producing a lOM' (I.D.) borehole. Sanples were logged by 
a Barr Engineering Conpany (Barr-ei2/832-2600r 
geologist and the borehole was drilled by MTD 
Environnental Drilling (MTD-715/359-7090). Please refer 
to the Boring Log SB-04D for details on soil type and 
subsurface conditions. 

MFlt CONSTRUCTION: 

This nonitoring well was converted fron an above grade 
nonitoring well to a flush nounted nonitoring welL During 
the conversion, the protective casing and protective posts 
were renoved, 2.9 ft of riser pipe was cut off, a flush 
nount protective casing was installed, and the well was 
re-developed. Please refer to the Mell Log MM-40 in the 
Phase I Tech Meno for preconversion details. 

A 1.5 ft long, 8' dianeter, at grade steel protective casing 
with a bolt on cap was installed to L40 ft bgs with a 2x2x2 
ft concrete anchor pad. 

A ' Geo Cap' locking well plug seals the riser pipe. 

A Barr Engineering Conpany lock was placed on the well 
for security. 

H E l l DEVELOPHFNT: 

The well was developed by a conbination of nechanical 
surging and punping. The surge block was a bailer 
attached to the end of a suction hose. A centrifugal punp 
was used to renove the sedinent produced by surging, and 
the well was surged over the entire screen length. This 
nethod allowed the well screen to be surged and punped 
sinultaneously. 

After 1000 gallons had been renoved at an average 
punping rate of 5 gallons per ninute (gpn), a 2' dianeter 
subnersible punp was used to overpunp the welL The punp 
was raised and lowered over the entire screen length. 
1000 gallons were renoved fron the well at an average 
punping rate of 7.S gpn. 

The total volune punped fron the well during developnent 
was 2000 gallons. 

NOTE: 

ags ° above ground surface 

bgs ° below ground surface 

Page I of I 



WELL CONSTRUCTION LOG 
PROJECT: WCP RI/FS Phase 2 
DATE STARTED: 9/1/93 
DATE COMPLETED: 9/1/93 
FIELD INSPECTOR: K. Laufenberg (Barr) 
CREW CHIEF: B. Loveland (WTD) 

WELL NUMBER: MW-07S 
UNIQUE WELL NUMBER: N/A 
REFERENCE BORING NUMBER: SB-07S 
RISER PIPE ELEVATION: 587.78 f t MSL 
GROUND SURFACE ELEVATION: 584.9 ft MSL 
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locking cap (3.t8 f t ags to O J f t bgs) 

1 1 r n c^L r . 1 ^ : . ! ^ . . . t ^ . . i . : . . . . 

pipe (2.88 f t ags to 1.33 f t bgs) 

r r *—Concre te pad (0.0 f t to 0.25 f t ags) 
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*—Granular bentonite seal (0.0 to 0.8 f t 
bgs) 
*---— r - t nH / D Q S 7 S Q n ~ t l f l \ f i l t n r m o f r 

(0.8 to 0.7 f t bgs) 

' S Hater level at 2.00 f t bgs neasured on 
12/1/93 

(0.7 to 13.0 f t bgs) 

2 ' LD 10 f t long, flO-slot (.010-inch) 
stainless steel screen (1.33 to 11.32 f t 
bgs) 

f t long fron 11.32 to 11.83 f t bgs) 

End of boring at 13 ft bgs 

C O N S T R U C T I O N R E M A R K S 

flORFHQLF CONSTRUCTION; 

The borehole was drilled with a eX" (I.D.) hollow sten auger 
nounted to a D50 Diedrich truck nounted drill rig, producing 
a lOK' (I.D.) borehole. Split spoon sanplers (2' dianter, 
2-foot long, standard sanplers) without brass liners were 
driven with a 140 lb hanner operated nechanically by a 
winch line nounted on the drill rig. Sanples were logged by 
a Barr Engineering Conpany (Barr-ei2/832-2e00) 
geologist and the borehole was drilled by MTD 
Environnental Drillina (MTD-715/359-7090). Please refer 
to the Boring Log SB-07S for details on soil type and 
subsurface conditions. 

MFll CONSTRUCTION; 

Prior to placing the well Into the borehole, the borehole 
was overdrilled to a depth of 13 ft below ground surface 
(bgs) to compensate for fornation blowup into the augers. 

The total length of the well is 14.51 ft and was neasured 
before the well was installed. 

Coarse sand (Red Flint 130), fine sand (Badger Mining 
Corp. BBf 7) and granular bentonite (Baroid Drilling Fluids) 
were placed around the well as the augers were retracted. 

A 3.5 ft long, 4 ' dianeter, schedule 40, steel protective 
casing with a locking cap was installed to 0.3 ft bgs with a 
2x2x0.25 ft concrete anchor pad. 

Three 4 ' dianeter, schedule 40, steel protective posts 
were installed around the nonitoring well in a triangular 
arrangenent. 

A Barr Engineering Conpany lock was placed on the well 
for security. 

HFll DEYEtOPHFNT; 

The well was developed by a conbination of nechanical 
surging and punping. The surge block was a bailer 
attached to the end of a suction hose. A centrifugal punp 
was used to renove the sedinent produced by surging, and 
the well was surged over the entire screen length. This 
nethod allowed the well screen to be surged and punped 
sinultaneously. 

After 1000 gallons had been renoved at an average 
punping rate of 12 gallons per ninute (gpn), a 2' dianeter 
subnersible punp was used to overpunp the well. The punp 
was raised and lowered over the entire screen length. 500 
gallons were renoved fron the well at an average punping 
rate of 7 gpn. 

The total volune punped fron the well during developnent 
was 1500 gallons. 

NQTF: 

ags = above ground surface 

bgs = below ground surface 

L25 _ _ _ . 1 
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WELL CONSTRUCTION LOG 
PROJECT: WCP RI/FS Phase 2 
DATE STARTED: 8/30/93 
DATE COMPLETED: 8 /30/93 
FIELD INSPECTOR: J. Fox (Barr) 
CREW CHIEF: M.Mueller (WTD) 

WELL NUMBER: MW-07D 
UNIQUE WELL NUMBER: N/A 
REFERENCE BORING NUMBER: SB-07D 
RISER PIPE ELEVATION: 588.14 ft MSL 
GROUND SURFACE ELEVATION: 585.0 ft MSL 

CO 

«... 

1 ^ 

I 
S 

0) 
0) 

J l 
*^ 
Q. 
0) 
o 

-

5 -

" 

10-

15-

2 0 -

2 5 -

-

3 0 -

i r 

'c 

u 

o 
o 
.c 

Zj 

- . J 

5 

1 

1 

S V.'< 

o 

o 

V> 
n 
to 

O 

u 
o 

cc 

;;̂  
'5 
in 

SM 

SEZ. 
SP-SM 

CL 

DIAGRAM 

' y . 

/. 
/ 

/ 

/ 
/ 
/ 

/ 
/ 

' y 

' y 

' y 

y 

y 

y 

' y 

1 

••£ 

—\ •« 

\ 
\ 

^ 
y 

' y 

' y 

y 

y 

y 

' y 

' y 

' y 

' y 

y 

y 

^ y 
/ • 

y . 
/ 

/ 
' y 

y 

y . 

E •..•';• 

\h. 
E -v. 
. .'/ 
1 

4 ' LD. s tee l p ro tec t i ve casing with 
locking cap (3.29 f t ags to 1.71 f t bgs) 

^ f ^ n n r r n l n n-tW / f t f i t t I n 1 /) f l h n r l 

12/1/93 

• — t / e a t cenen t grout (3.0 f t to 21.5 f t 
bgs) 

p ipe (114 f t ags to 28.07 f t bgs) 

• — G r a n u l a r benton i te sea l (21.5 to 23.1 f t 
bgs) 

(23.1 to 24 .0 f t bgs) 

(24.0 to 31.5 f t bgs) 

stainless s t e e l screen (26.07 to 30.76 
f t bgs) 

0* t n C i ^ i ' n t a t e t i a a t h s t o r - ^n / f l ^ J 

f t long f r o n 30.78 to 31.10 f t bgs) 

CONSTRUCTION REMARKS 

BnRFHniFf^nNRTRUnTTnN: 

The borehole was dri l led with a BK" (I.D.) hollow s ten auger 
nounted to an ORV Mobil B-57 ATV drill r ig , producing a 
lOK* (LD.) borehole. California sanplers ( 3 ' d ianeter split 
spoon sanplers with a 6 ' brass liner reta ined in the bo t t on 
of the sanpler) were driven with a 300 lb hanner opera ted 
nechanical ly by a winch line n o n t e d on the drlU r ig. 
Sanples were logged by a Barr Engineering Conpany 
(Ba r r - e i 2 / 832 -2e00 ) geologist and the borehole was 

dri l led by MTD EnvironnentalDr i l l ing (MTD-7I5/3S9-7090) . 
Please refer to the Boring Log SB-07D for detai ls on soil 
t ype and subsurface condit ions. 

MF l l CONSTRUCTION: 

Prior to placing the weS into the borehole, the borehole 
was overdr i l led to a depth of 31.5 f t below ground surface 
(bgs) to conpensate for fo rna t ion blowup into the augers. 

The to ta l length of the well is 34.24 f t and was neasured 
before the well was instal led. 

Coarse sand (Red Flint 130) , f ine sand (Badger Mining 
Corp. BB#7) and granular benton i te (Baroid Drilling Fluids) 
were p laced around the well as the augers were r e t r a c t e d . 

Neat cenent grout consist ing of II bags (94 b s per bag) 
of Port land cenent , with about 3S by weight bentoni te 
f lakes nixed with not nore than 6 gallons of water per bag 
of Port land, was p laced with a t ren ie pipe untill the 
borehole was f lushed. Then grout was added f r on the 
surface as the augers were r e t r a c t e d . 

A 5.0 f t long, 4 ' d ianeter , schedule 40 , steel p ro tec t ive 
casing with a locking cap was instal led to 1.71 f t bgs with a 
concre te anchor pad. 

Three 4" d ianeter , schedule 40 , steel p ro tec t ive posts 
were instal led around the noni tor ing well in a triangular 
ar rangenent . 

A Barr Engineering Conpany lock was p laced on the well 
for secur i ty. 

HF l l OFVFIOPMFNT: 

The well was developed by a conbinat ion of nechanical 
surging and punping. The surge block was a bailer 
a t tached to the end of a suction hose. A centr i fugal punp 
was used to renove the sedinent produced by surging, and 
the well was surged over the ent i re screen length. This 
nethod allowed the well screen to be surged and punped 
sinultaneously. 

Af ter 1000 gallons had been renoved at an average 
punping ra te of 12.5 gallons per ninute (gpn), a 2^ 
d ianeter subnersible punp was used to overpunp the welL 
The punp was raised and lowered over the ent i re screen 
length. 1000 gallons were renoved f ron the well at an 
average punping ra te of 5 gpn . 

The to ta l volune punped f r o n the well during developnent 
was 2000 gallons. 

NOTE: 

ags = above ground surface 

bgs = below ground surface 

J a — 1 

Page I of 1 



WELL CONSTRUCTION LOG 
PROJECT: WCP RI/FS Phase 2 
DATE STARTED: 8/30/93 
DATE COMPLETED: 8/30/93 
FIELD INSPECTOR: K. French/K. Laufenberg (Barr) 
CREW CHIEF: B. Loveland (WTD) 

WELL NUMBER: MW-08S 
UNIQUE WELL NUMBER: N/A 
REFERENCE BORING NUMBER: SB-08S 
RISER PIPE ELEVATION: 586.43 f t MSL 
GROUND SURFACE ELEVATION: 586.5 f t MSL 
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t p O " — C o n c r e t e p a d (0.1 f t ags to 0.8 f t bgs) 

- — N e a t cenent grout (0.8 f t to 1.5 f t bgs) 

'ranular bentonite seal (1.5 to 1.9 f t 
ygs) 
l-Fine sand (BBt7, §80-90) f i l ter pack 

- 8 ' LD. at grade steel protect ive casing 
with bolt on cap (0.07 f t ags to 1.43 f t 
bgs) 

- 2 ' LD. Sch. 5 stainless s tee l riser 
p ipe with locking Geo Cap (0.07 f t bgs 
to 2.59 f t bgs) 

(1.9 to 2.1 f t bgs) 

•S Hater level a t 4.22 f t bgs neasured on 
12/1/93 

•Coarse sand, (Red Flint, t 3 0 ) f i l ter pack 
(2.1 to 14.0 f t bgs) 

- 2 ' L D 10 f t long, i lO -s lo t (.010-inch) 
stainless s tee l screen (2.59 to 12.27 f t 
bgs) 

- 2 ' I.D. Stainless steel base cap (0.34 
f t long f ron 12.27 to 12.81 f t bgs) 

- E n d o f boring a t 14.5 f t bgs 

CONSTRUCTION REMARKS 

BORFHQlFrnNSTRUCTION: 

The borehole was drilled with a SK" (I.D.) hollow sten auger 
nounted on a D50 Diedrich truck nounted drill r ig, 
producing a ION' (I.D.) borehole. Split spoon sanplers 
(2* dianter, 2 - foo t long, standard sanplers) without brass 

liners were driven with a 140 lb hanner operated 
nechanically by a winch line nounted on the drill rig. 
Sanples were logged by a Barr Engineering Conpany 
(Barr-612/832-2600) geologist and the borehole was 

drilled by MTD Environnental Drilling (MTD-715/359-7090). 
Please refer to the Boring Log SB-08S for details on soil 
type and subsurface conditions. 

MFll rONSTRIirTTONr 

Prior to placing the weH into the borehole, the borehole 
was overdrilled to a depth of 14.5 f t below ground surface 
(bgs) to conpensate for fornat ion blowup into the augers. 

The total length of the well is 12.54 f t and was neasured 
before the well was installed. 

Coarse sand (Red Flint #30), fine sand (Badger Mining 
Corp. 6B#7) granular bentonite (Baroid (drilling Fluids) and 
neat cenent grout were placed around the well as the 
augers were ret racted. 

A L5 f t long, 8 ' dianeter, at grade steel protect ive casing 
with a bolt on cap was installed to 1.4 f t bgs with a 2x2x0.8 
f t concrete anchor pad. 

A ' Geo Cap' locking well plug seals the riser pipe. 

A Barr Engineering Conpany lock was placed on the well 
for security. 

HFI lDFVFinPHFNT: 

The well was developed by a conbination of nechanical 
surging followed by punping. The surge block was a 
1.5' dianeter pvc slug. A centrifugal punp nounted on the 
drill rig (Hose Punp) was used to renove the sedinent 
produced by surging. The well was surged over the entire 
screen length. 

After 1600 gallons had been renoved at an average 
punping rate of 12 gallons per ninute (gpn), a 2' dianeter 
subnersible punp was used to overpunp the welL The punp 
was raised and lowered over the entire screen length. 400 
gallons were renoved f ron the well at an average punping 
rate of 5 gpn. 

The total volune punped f ron the well during developnent 
was 2000 gallons. 

NOTF: 

ags ° above ground surface 

bgs - below ground surface 
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WELL CONSTRUCTION LOG 
PROJECT: WCP RI/FS PHASE 2 
DATE STARTED: 8/26/93 
DATE COMPLETED: 8/27/93 
FIELD INSPECTOR: J. de Beer (BARR) 
CREW CHIEF: M. Meuller (WTD) 

WELL NUMBER: MW-08D 
UNIQUE WELL NUMBER: N/A 
REFERENCE BORING NUMBER: SB-08D 
RISER PIPE ELEVATION: 586.09 f t MSL 
GROUND SURFACE ELEVATION: 586.4 f t MSL 
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- 8 ' I.D. at grade steel protective casing 
with bolt on cap (0.03 f t ags to 1.47 f t 
bgs) 

V. 

y. 

y. 

/. 

< 
< 

/ 
< 
/ 
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bgs) 

•S Hater level at 4.23 f t bgs neasured on 
12/1/93 

- 2 ' LD. Sch. 5 stainless steel riser 
pipe (0.31 f t bgs to 25.88 f t bgs) 

'ranular bentonite seal (21.0 to 22.0 f t 
bgs) 

"Vine sand (BBf 7, 080-90) filter pack 
(22.0 lo 23.0 f t bgs) 

-Coarse sand, (Red Flint, *30) filter pack 
(210 to 3 t 5 f t bgs) 

- 2 ' LD. 5 f t long, f lO-slot (.010-inch) 
stainless steel screen (25.88 to 30.86 
f t bgs) 

- 2 ' LD. Stainless steel base cap (0.10 
f t long fron 30.68 to 30.78 f t bgs) 

-End of boring at 31.5 f t bgs 

CONSTRUCTION REMARKS 

RORFHOIFrONSTRlirTinN-

The borehole was drilled with a eX" (I.D.) hollow sten auger 
nounted to an ORV Mobil B-57 ATV drill rig, producing a 
lOX' (I.D.) borehole. California sanplers (3 ' dianeter split 
spoon sanplers with a 6 ' brass liner retained in the botton 
of the sanpler) were driven with a 300 lb hanner operated 
nechanically by a winch line nonted on the drill rig. 
Sanples were logged by a Barr Engineering Conpany 
(Barr-ei2/832-2e00) geologist and the borehole was 

drilled by MTD Environnentar Drilling (MTD-7t5/359-7090). 
Please refer to the Boring Log S6-08D for details on soil 
type and subsurface conditions. 

HELL CONSTRUCTION: 

Prior to placing the well into the borehole, the borehole 
was overdrilled to a depth of 31.5 f t below ground surface 
(bgs) to conpensate for fornation blowup into the augers. 

The total length of the well is 30.45 f t and was neasured 
before the well was installed. 

Coarse sand (Red Flint 130), fine sand (Badger Mining 
Corp. BB#7) and granular bentonite (Baroid Drilling Ffuids) 
were placed around the well as the augers were retracted. 

Neat cenent grout consisting of 11 bags (94 lbs per bag) 
of Portland cenent, with about 3X by weight bentonite 
flakes nixed with not nore than 6 gallons of water per bag 
of Portland, was placed with a trenie pipe untill the 
borehole was flushed. Then grout was added fron the 
surface as the augers were retracted. 

A 1.5 ft long, 8' dianeter, at grade steel protective 
casing with a bolt on cap was installed to 1.47 ft bgs with a 
2x2x2 ft concrete anchor pad. 

A ' Geo Cap' locking well plug seals the riser pipe. 

A Barr Engineering Conpany lock was placed on the well 
for security. 
MFll OFVFIOPMFNT-

The well was developed by a conbination of nechanical 
surging followed by punping. The surge block was a 
1.5' dianeter pvc slug. A centrifugal punp nounted on the 
drill rig (Hose Punp) was used to renove the sedinent 
produced by surging. The well was surged over the entire 
screen length. 

After 2265 gallons had been renoved at an average 
punping rate of 5 gallons per ninute (gpn), a 2' dianeter 
subnersible punp was used to overpunp the welL The punp 
was raised and lowered over the entire screen length. 630 
gallons were renoved fron the well at an average punping 
rate of 4 gpn. 

The total volune punped fron the well during developnent 
was 2895 gallons. 

NOTE: 

ags - above ground surface 

bgs ° below ground surface 
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WELL CONSTRUCTION LOG 
PROJECT: WCP RI/FS Phase 2 
DATE STARTED: 8/27/93 
DATE COMPLETED: 8/27/93 
FIELD INSPECTOR: K. French / R. Van Allen 
CREW CHIEF: B. Loveland (WTD) 

(Barr) 

WELL NUMBER: MW-09S 
UNIQUE WELL NUMBER: N/A 
REFERENCE BORING NUMBER: SB-09S 
RISER PIPE ELEVATION: 588.49 ft MSL 
GROUND SURFACE ELEVATION: 585.4 f t MSL 
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: = .-* Coarse sand, (Red Flint, f 30 ) filter pack 
*~* (1.9 to 14.0 f t bgs) 

\ 
\ 

- 4 ' LD. steel protective casing with 
locking cap (3.12 f t ags to 0.91 f t bgs) 

- 2 ' LD. Sch. 5 stainless steel riser 
pipe (109 f t ags to 2.39 f t bgs) 

tzk 

-Concrete pad (0.0 f t fo 10 f t bgs) 

'eat cenent grout (1.0 f t to 13 f t bgs) 
ranular bentonite seal (1.3 to 1.7 f t 
>gs) 
ine sand (BBf 7, f 80-90) filter pack 

•J(1.7 to 1.9 f t bgs) 
^ Hater level at 2.73 f t bgs neasured on 

12/1/93 

- 2 ' L D 10 f t long, f lO-slot (.010-inch) 
stainless steel screen (2.39 to 12.07 f t 
bgs) 

- 2 ' LD. Stainless steel base cap (0.32 
f t long fron 12.07 to 12.39 f t bgs) 

-End of boring at 14.0 f t bgs 

CONSTRUCTION REMARKS 

RORFHOIFf^ONSTRIOTnN-

The borehole was drilled with a 6)1" (I.D.) hollow sten auger 
nounted on a 050 Diedrich truck nounted drill rig, 
producing a lOX' (I.D.) borehole. Split spoon sanplers 
(2' dianter, 2-foot long, standard sanplers) without brass 

liners were driven with a 140 lb hanner operated 
nechanically by a winch ine nounted on the drill rig. 
Sanples were logged by a Barr Engineering Conpany 
(Barr-612/832-2600) geologist and the borehole was 
drilled by MTD Environnental Drilling (MTD-715/359-7090). 
Please refer to the Boring Log SB-09S for details on soil 
type and subsurface conditions. 

MFll rONRTRUnTTON: 

Prior to placing the weH into the borehole, the borehole 
was overdrilled to a depth of 14 ft below ground surface 
(bgs) to conpensate for fornation blowup into the augers. 

The total length of the well is 15.48 ft and was neasured 
before the well was installed. 

Coarse sand (Red Flint 130), fine sand (Badger Mining 
Corp. BB#7) and granular bentonite (Baroid Drilling Fluids) 
were placed around the well as the augers were retracted. 

A 4.0 ft long, 4 ' dianeter, schedule 40, steel protective 
casing with a locking cap was installed to 0.91 ft bgs with a 
concrete anchor pad. 

Three 4 ' dianeter, schedule 40, steel protective posts 
were installed around the nonitoring well in a triangular 
arrangenent. 

A Barr Engineering Conpany lock was placed on the well 
for security. 

MFll nFVFIOPHFNT: 

The well was developed by a conbination of nechanical 
surging followed by punping. The surge block was a 
1.5' dianeter pvc slug. A centrifugal punp nounted on the 
drill rig (Hose Punp) was used to renove the sedinent 
produced by surging. The well was surged over the entire 
screen length. 

After 850 gallons had been renoved at an average punping 
rate of 12 gallons per ninute (gpn), a 2' dianeter 
subnersible punp was used to overpunp the well. The punp 
was raised and lowered over the entire screen length. 450 
gallons were renoved fron the well at an average punping 
rate of 4 gpn. 

The total volune punped fron the well during developnent 
was 1300 gallons. 

NOTE: 

ags = above ground surface 

bgs ° below ground surface 
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WELL CONSTRUCTION LOG 
PROJECT: WCP RI/FS Phase 2 
DATE STARTED: 8/25/93 
DATE COMPLETED: 8/26/93 
FIELD INSPECTOR: K. French (Barr) 
CREW CHIEF: B. Loveland (WTD) 

WELL NUMBER: MW-09D 
UNIQUE WELL NUMBER: N/A 
REFERENCE BORING NUMBER: SB-09D 
RISER PIPE ELEVATION: 588.65 f t MSL 
GROUND SURFACE ELEVATION: 585.7 f t MSL 
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- 4 ' LD. steel protective casing with 
locking cap (2.94 f t ags to 4.08 f t bgs) 

\ 
\ «—Concrete pad (0.0 f t to 4.0 f t bgs) 

\ 
\ 

h 
y y. 

A — N e a t cenent grout (4.0 f t to 20.4 f t 
V.y bgs) 
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•B Hater level at 3.29 f t bgs neasured on 
12/1/93 

- 2 ' LD. Sch. 5 stainless steel riser 
pipe (2.95 f t ags to 26.57 f t bgs) 

'ranular bentonite seal (20.4 to 22.2 ft 
bgs) 

'ine sand (BBf 7. f 80-90) filter pack 
(22.2 lo 22.4 f t bgs) 

-Coarse sand, (Red Flint, f30) inter pack 
(22.4 to 31.5 f t bgs) 

CONSTRUCTION REMARKS 

- 2 ' LD. 5 f t fong, flO-slot (.OtO-inch) 
stainless steel screen (26.57 to 31.22 f t 
bgs) 

- 2 ' LD. Stainless steel base cap (0.25 
f t long fron 31.22 to 3147 f t bgs) 

-End of boring at 31.5 f t bgs 

RORFHQI F CONSTRIlf^TinN: 

The borehole was drilled with a BX" (I.D.) hollow sten auger 
nounted to a Diedrich DSO truck nounted driU rig, producing 
a lOM' (I.D.) borehole. California sanplers (3' (Saneter 
split spoon sanplers with a 6' brass liner retained in the 
botton of the sanpler) were driven with a 300 lb hanner 
operated nechanically by a winch line nonted on the drIP 
rig. Sanples were logged by a Barr Engineering Conpany 
(Barr-6l2/832-2e00) geologist and the borehole was 
driUed by MTD EnvironnentafDrilling (MTD-715/359-7090). 
Please refer to the Boring Log SB-090 for details on soil 
type and subsurface conditions. 

MFLl CONSTRUCTION: 

Prior to placing the well into the borehole, the borehole 
was overdrilled to a depth of 31.5 f t below ground surface 
(bgs) to conpensate for fornation blowup Into the augers. 

The total length of the well is 34.42 ft and was neasured 
before the well was installed. 

Coarse sand (Red Flint 130), fine sand (Badger Mining 
Corp. BB#7) and granular bentonite (Baroid Drilling Fluids) 
were placed around the well as the augers were retracted. 

Neat cenent grout consisting of It bags (94 Bis per bag) 
of Portland cenent, with about 3X by weight bentonite 
flakes nixed with not nore than 6 gallons of water per bag 
of Portland, was placed with a trenie pipe untill the 
borehole was flushed. Then grout was added fron the 
surface as the augers were retracted. 

A 7.0 ft long, 4 ' dianeter, schedul 40, steel protective 
casing with a locking cap was installed to 4.06 ft bgs with 
a concrete anchor pad. 

Three 4 ' dianeter, schedule 40, steel protective posts 
were installed around the nonitoring well In a triangular 
arrangenent. 

A Barr Engineering Conpany lock was placed on the well 
for security. 
MFll nFVFlOPMFWT: 

The well was developed by a conbination of nechanical 
surging followed by punping. The surge block was a 
1.5' dianeter pvc slug. A centrifugal punp nounted on the 
drill rig (Hose Punp) was used to renove the sedinent 
produced by surging. The well was surged over the entire 
screen length. 

After 2894 gallons had been renoved at an average 
punping rate of 7.5 gallons per ninute (gpn), a 2' dianeter 
subnersible punp was used to overpunp the well. The punp 
was raised and lowered over the entire screen length. 600 
gallons were renoved fron the well at an average punping 
rate of 4 gpn. 

The total volune punped fron the well during developnent 
was 3494 gallons. 

NOTE: 

ags = above ground surface 

bgs = below ground surface 
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WELL CONSTRUCTION LOG 
PROJECT: WCP RI/FS Phase 2 
DATE STARTED: 8/26/93 
DATE COMPLETED: 8/27/93 
FIELD INSPECTOR: K. French (Barr) 
CREW CHIEF: B. Loveland (WTD) 

WELL NUMBER: MW-IOS 
UNIQUE WELL NUMBER: N/A 
REFERENCE BORING NUMBER: SB-IOS 
RISER PIPE ELEVATION: 588.58 f t MSL 
GROUND SURFACE ELEVATION: 585.7 f t MSL 
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\ 
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- 4 ' LD. steel protective casing with 
locking cap (2.87 I t ags to 2.13 f t bgs) 

' 2 ' I.D. Sch. 5 stainless steel riser 
pipe (2.88 f t ags to 3.04 f t bgs) 

N 
\ •—Concrete pad (0.0 I I to 17 I t bgs) 

iranular bentonite seal (1.7 to 1.9 f t 
Ibgs) 
l-Fine sand (BBf 7, f80-90) filter pack 

(1.9 to 2.2 f t bgs) 

UP-

•S Hater level at 3.78 f t bgs neasured on 
12/1/93 

•Coarse sand, (Red Flat, f30) l i t e r pack 
(2.2 to 15.0 I t bgs) 

- 2 ' LD. n f t long, f lO-slot (.010-inch) 
stainless steel screen (104 to 1104 I t 
bgs) 

- 2 ' LD. Stainless steel base cap (0.35 
f t long fron 13.04 to 13.39 f t bgs) 

-End of boring at 15 f t bgs 

CONSTRUCTION REMARKS 

BORFHOIFCONSTRIirTinN-

The borehole was drilled with a 6H' (I.D.) hollow sten auger 
nounted on a D50 Diedrich truck nounted drill rig, 
producing a lOX' (I.D.) borehole. Split spoon sanplers 
(2' dianter, 2-foot long, standard sanplers) without brass 

liners were driven with a 140 lb hanner operated 
nechanically by a winch Ine nounted on the drill rig. 
Sanples were logged by a Barr Engineering Conpany 
(Barr-612/832-2600) geologist and the borehole was 

drilled by MTD Environnental Drilling (MTD-715/359-7090). 
Please refer to the Boring Log SB-IOS for details on soil 
type and subsurface conditions. 

MELL CONSTRUCTION; 

Prior to placing the well into the borehole, the borehole 
was overdrilled to a depth of 15 f t below ground surface 
(bgs) to conpensate for fornation blowup into the augers. 

The total length of the well is 16.27 f t and was neasured 
before the well was Installed. 

Coarse sand (Red Flint 130), fine sand (Badger Mining 
Corp. BB#7) and granular bentonite (Baroid Drilling Fluids) 
were placed around the well as the augers were retracted. 

A 5 ft long, 4 ' dianeter, schedule 40, steel protective 
casing witn a locking cap was installed to 2.13 ft bgs with a 
concrete anchor pad. 

Three 4 ' dianeter, schedule 40, steel protective posts 
were installed around the nonitoring well in a triangular 
arrangenent. 

A Barr Engineering Conpany lock was placed on the well 
for security. 

MFll nFVFIOPMFNT: 

The well was developed by a conbination of nechanical 
surging and punping. The surge block was a bailer 
attached to the end of a suction hose. A centrifugal punp 
was used to renove the sedinent produced by surging, and 
the well was surged over the entire screen length. This 
nethod allowed the well screen to be surged and punped 
sinultaneously. 

After 1000 gallons had been renoved at an average 
punping rate of 12 gallons per ninute (gpn), a 2' dianeter 
subnersible punp was used to overpunp the well. The punp 
was raised and lowered over the entire screen length. 200 
gallons were renoved fron the well at an average punping 
rate of 7 gpn. 

The total volune punped fron the well during developnent 
was 1200 gallons. 

NOTE: 

ags ' above ground surface 

bgs = below ground surface 
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WELL CONSTRUCTION LOG 
PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 8/25/93 
DATE COMPLETED: 8/25/93 
FIELD INSPECTOR: J. deBeer (Barr) 
CREW CHIEF: M.Mueller (WTD) 

WELL NUMBER: MW-IOD 
UNIQUE WELL NUMBER: N/A 
REFERENCE BORING NUMBER: SB-IOD 
RISER PIPE ELEVATION: 588.60 ft MSL 
GROUND SURFACE ELEVATION: 585.6 f t MSL 
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locking cap (103 f l ags to 3.97 f t bgs) 

*—Concrete pad (0.0 f t to 4.0 I t bgs) 

TT V-k/Ar LtunI t / 7 7fi f t hnr mntr i i roH nn 

12/1/93 

*—Neat cenent grout (4.0 I t to 22.0 f t 
bgs) 

Pipe (3.00 f t ags to 24.80 f t bgs) 

*—Granular bentonite seal (22.0 to 23.0 f t 
bgs) 

^ i n e sand (BBf 7, f80-90) f i le r pack 
(23.0 to 24.0 f t bgs) 

Coarse sand, (RedFlkit, f30) filter pack 
(24.0 to 31.0 f t bgs) 

stainless steel screen (24.80 to 29.70 
f t bgs) 

9 ' T n Qt:»inl»99 t f o ^ / h j » * » r a n / f i IH 

f t long fron 29.70 to 29.80 f t bgs) 

f---^ rt/ hAn'nin -̂ 1 ^1 ft f t hnr 

C O N S T R U C T I O N REMARKS 

BQRFHOIE CONSTRUCTION: 

The borehole was drilled with a 6K* (I.D.) hollow sten auger 
nounted to an ORV MobH 6-S7 ATV drill ria, producing a 
lOK' (1.0.) borehole. CaGfornia sanplers [3* (fianeter split 
spoon sanplers with a 6' brass liner retained in the botton 
of the sanpler) were driven with a 300 lb hanner operated 
nechanically by a winch line nonted on the drlB rig. 
Sanples were logged by a Barr Engineering Conpany 
(Barr-6l2/632-2e00) geologist and the borehole was 

drilled by MTD EnvironnentarDrilling (MTD-715/359-7090). 
Please refer to the Boring Log SB-IOD for details on soil 
type and subsurface conditions. 

HELL CONSTRUCTION; 

Prior to placing the wen into the borehole, the borehole 
was overdrilledfto a depth of 31.0 ft below ground surface 
(bgs) to conpensate for fornation blowup into the augers. 

The total length of the well Is 32.8 ft and was neasured 
before the well was installed. 

Coarse sand (Red Flint #30), fine sand (Badger Mining 
Corp. BB#7) and granular bentonite (Baroid Drilling Fluids) 
were placed around the well as the augers were retracted. 

Neat cenent grout consisting of II bags (94 lbs per bag) 
of Portland cenent, with about 3X by weight bentonite 
flakes nixed with not nore than 6 gallons of water per bag 
of Portland, was placed with a trenie pipe untill the 
borehole was flushed. Then grout was added fron the 
surface as the augers were retracted. 

A 7.0 ft long, 4 ' dianeter, schedul 40. steel protective 
casing with a locking cap was installed to 3.97 ft bgs with 
a concrete anchor pad. 

Three 4 ' dianeter, schedule 40, steel protective posts 
were installed around the nonitoring well in a triangular 
arrangenent. 

A Barr Engineering Conpany lock was placed on the well 
for security. 

MELL DEVELOPMENT; 

The well was developed by a conbination of nechanical 
surging and punping. The surge block was a bailer 
attached to the end of a suction hose. A centrifugal punp 
was used to renove the sedinent produced by surging, and 
the well was surged over the entire screen length. This 
nethod allowed the well screen to be surged and punped 
sinultaneously. 

After 1500 gallons had been renoved at an average 
punping rate of 7.0 gallons per ninute (gpn), a 2' dianeter 
subnersible punp was used to overpunp the well. The punp 
was raised and owered over the entire screen length. 
1000 gallons were renoved fron the well at an average 
punping rate of 5 gpn. 

The total volune punped fron the well during developnent 
was 2500 gallons. 

NOTE; 

ags = above ground surface 

bgs = below ground surface 

0 0 1 

Page I o f I 



WELL CONSTRUCTION LOG 
PROJECT: WCP RI/FS Phase 2 
DATE STARTED: 9 /2 /93 
DATE COMPLETED: 9/2/93 
FIELD INSPECTOR: K. French (Barr) 
CREW CHIEF: B. Loveland (WTD) 

WELL NUMBER: MW-llS 
UNIQUE WELL NUMBER: N/A 
REFERENCE BORING NUMBER: SB-11S 
RISER PIPE ELEVATION: 587.83 f t MSL 
GROUND SURFACE ELEVATION: 585.0 f t MSL 
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t=h 

— 4 ' I.D. s tee l p ro tec t ive casing with 
l o c k i n g cap (2.95 f t ags to 0.5 f t bgs) 

' - 2 ' I.D. Sch. 5 stainless s tee l r iser 
ptpe (2.83 f t ags to 1.37 f t bgs) 

oncrete p a d (0.0 f t to 0.3 f t bgs) 

iranular bentoni te seal (0.0 to 0.7 f t 
-pgs) 
' f i n e sand (BBf7, f 8 0 - 9 0 ) f i l e r pack 

(0.7 to 0.9 f t bgs) 

•y Hater level a t 2.72 f t bgs neasured on 
12/1/93 

-Coarse sand, (Red Flint, f 3 0 ) f i l ter pack 
(0.9 to 13.0 f t bgs) 

- 2 ' LD. 10 f t long, f l O - s l o t (.010-inch) 
stainless s tee l screen (1.37 to 11.06 f t 
bgs) 

- 2 ' LD. Stainless s tee l base cap (0.33 
f t long f r o n 11.06 to 1139 f t bgs) 

- E n d o f boring a t 14 f t bgs 

CONSTRUCTION REMARKS 

RnRFHOIFrnNRTRIirTinN: 

The borehole was dril led with a OX" (I.D.) hollow sten auger 
nounted on a D50 Diedrich truck nounted driH rig, 
producing a lOK' (I.D.) borehole. Split spoon sanplers 
(2 ' dianter, 2 - foo t long, standard sanplers) without brass 

liners were driven with a 140 lb hanner operated 
nechanically by a winch line nounted on the drill r ig. 
Sanples were logged by a Barr Engineering Conpany 
(Barr-612/832-2600) geologist and the borehole was 

drilled by MTD Environnental Drilling (MTD-715/359-7090). 
Please refer to the Boring Log SB-IIS for detaHs on son 
type and subsurface condit ions. 

MFll r:nNRTRUCTTON: 

Prior to placing the wen into the borehole, the borehole 
was overdri l ledfto a depth of 14 f t below ground surface 
(bgs) to conpensate for fornat ion blowup into the augers. 

The tota l length of the well is 14.22 f t and was neasured 
before the well was instal led. 

Coarse sand (Red Flint 130), fine sand (Badger Mining 
Corp. BB#7) and granular bentonite (Baroid Dritting Fluids) 
were placed around the well as the augers were re t rac ted . 

A 3.4 f t long, 4 ' dianeter, schedule 40 , steel protect ive 
casing with a locking cap was installed to 0.5 f t bgs with a 
2x2x.33 f t concrete anchor pad. 

Three 4 ' dianeter, schedule 40 , steel protect ive posts 
were Installed around the nonitoring well In a triangular 
arrangenent. 

A Barr Engineering Conpany lock was placed on the well 
for security. 

MFll OFVFIOPMFNT: 

The well was developed by a conbination of nechanical 
surging followed by punping. The surge block was a 
1.5' dianeter pvc slug. A Brainard-Kiirnan (BK) hand punp 
was used to renove the sedinent produced by surging. 
The well was surged over the entire screen length. 

After 220 gallons had been renoved, a 2 ' dianeter 
subnersible punp was used to overpunp the well. The punp 
was raised and lowered over the entire screen length. 
1007 gallons were renoved f ron the well at an average 
punping rate of 5.5 gpn. 

The to ta l volune punped f ron the well during developnent 
was 1227 gallons. 

NOTE: 

ags = above ground surface 

bgs = below ground surface 
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WELL CONSTRUCTION LOG 
PROJECT: WCP RI/FS Phase 2 
DATE STARTED: 9/1/93 
DATE COMPLETED: 9/1/93 
FIELD INSPECTOR: J. Fox (Barr) 
CREW CHIEF: M.Mueller (WTD) 

WELL NUMBER: MW-llD 
UNIQUE WELL NUMBER: N/A 
REFERENCE BORING NUMBER: SB-I)D 
RISER PIPE ELEVATION: 587.98 f t MSL 
GROUND SURFACE ELEVATION: 585.0 f t MSL 
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- 4 ' I.D. steel protective casing with 
locking cap (101 I t ags to 199 I t bgs) 

\ 
\ *—Concrete pad (0.0 I t to 4.0 I t bgs) 

\ 

y 

y 

/ ^—Neat cenent grout (4.0 I t to 17.7 I t 
bgs) 
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•S Hater level at 2.73 I t bgs neasured on 
12/1/93 

- 2 ' LD. Sch. S stainless steel riser 
pipe (2.98 f t ags to 22.73 f t bgs) 

'ranular bentonite seal (17.7 to 188 f t 
bgs) 
^ine sand (BBf 7, f 80-90) fi l ler pack 
(18.80 to 20.25 I t bgs) 

- 2 ' L D 5 f t long, f ID-slot (.010-inch) 
stainless steel screen (22.73 to 27.41 f t 
bgs) 

—Coarse sand, (Red Flint, f 30 ) filter pack 
- J (20.25 to 28.5 f t bgs) 

' -2 ' LD. Stainless steel base cap (0.32 
f t long fron 27.41 to 27.73 f t bgs) 

-End of boring at 28.5 f t bgs 

CONSTRUCTION REMARKS 

RORFHQI FrONRTRUCTrnN: 

The borehole was drBled with a OK" (I.D.) hollow sten auger 
nounted to an ORV MobH B-57 ATV drill rig. producing a 
tOX' (I.D.) borehole. Caifomia sanplers (3 ' dianeter split 
spoon sanplers with a 6 ' brass liner retained in the botton 
of the sanpler) were driven with a 300 lb hanner operated 
nechanically by a winch line nonted on the dr i l rig. 
Sanples were logged by a Barr Engineering Conpany 
(Barr-612/832-2600) geologist and the borehole was 

drined by MTD EnvironnentarDrilling (MTD-715/359-7090). 
Please refer to the Boring Log SB-IID for detaHs on sol 
type and subsurface conditions. 

MFIL CONSTRUCTION: 

Prior to placing the wen into the borehole, the borehole 
was overdrilleafto a depth of 28.5 ft below ground surface 
(bgs) to conpensate for fornation blowup into the augers. 

The total length of the well Is 30.71 ft and was neasured 
before the well was installed. 

Coarse sand (Red Flint #30). fine sand (Badger Mining 
Corp. BBI7) and granular bentonite (Baroid Drilling Fluids) 
were placed around the well as the augers were retracted. 

Neat cenent grout consisting of II bags (94 t>s per bag) 
of Portland cenent. with about 3X by weight bentonite 
flakes nixed with not nore than 6 gallons of water per bag 
of Portland, was placed with a trenie pipe untill the 
borehole was flushed. Then grout was added fron the 
surface as the augers were retracted. 

A 7.0 ft long, 4 ' dianeter, schedul 40. steel protective 
casing with a locking cap was installed to 3.99 ft bgs with 
a concrete anchor pad. 

Three 4 ' cKaneter. schedule 40. steel protective posts 
were installed around the nonitoring well in a triangular 
arrangenent. 

A Barr Engineering Conpany lock was placed on the well 
for security. 
MFll OFVFIOPMFNT: 

The well was developed by a conbination of nechanical 
surging foUowed by punping. The surge block was a 
L5' dianeter pvc slug. A Brainard-Klilnan (BK) hand punp 
was used to renove Ihe sedinent produced by surging. 
The well was surged over the entire screen length. 

After 360 gallons had been renoved with the BK punp. a 2' 
dianeter subnersible punp was used to overpunp the well. 
The punp was raised and lowered over the entire screen 
length. 3140 gallons were renoved fron the weH at an 
average punping rate of 5.5 gpn. 

The total volune punped fron the well during developnent 
was 3500 gallons. 

NOTE: 

ags » above ground surface 

bgs = below ground surface 
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WELL CONSTRUCTION LOG 
PROJECT: WCP RI/FS Phase 2 
DATE STARTED: 9/7/93 
DATE COMPLETED: 9 /7 /93 
FIELD INSPECTOR: J.deBeer/K.Laufenberg (Barr) 
CREW CHIEF: M. Mueller (WTD) 

WELL NUMBER: MW-12S 
UNIQUE WELL NUMBER: N/A 
REFERENCE BORING NUMBER: SB-12S 
RISER PIPE ELEVATION: 586.03 f t MSL 
GROUND SURFACE ELEVATION: 586.2 f t MSL 
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•8' LD. at grade steel protective casing 
with bolt on cap (0.02 f t ags to 1.48 f t 
bgs) 

• 2 ' LD. Sch. 5 stainless steel riser 
pipe with locking Geo Cap (0.17 I t bgs 
to 2.17 I t bgs) 

Concrete pad (0.02 f t ags to 10 f t bgs) 

Granular bentonite seal (1.0 to 1.5 I t 
bgs) 

-S Hater level at 3.84 t t bgs neasured 
on 12/1/93 

-Coarse sand, (Red Flint, f30) l i te r pack 
(1.5 to 15.0 f t bgs) 

- 2 ' I.D 10 f t long, flO-slot (.010-inch) 
stainless steel screen (2.17 to 11.85 f t 
bgs) 

- 2 ' LD. Stainless steel base cap (0.56 
f t long fron 11.85 to 12.41 f t bgs) 

-End of boring at 15 f t bgs 

CONSTRUCTION REMARKS 

RORFHQI F rnNSTRiirTinN-

The borehole was drilled with a 6H° (I.D.) hollow sten auger 
nounted to an ORV MobH B-57 ATV drill rig. producing a 
lOX' (1.0.) borehole. Split spoon sanplers (2' dianter. 
2-foot long, standard sanplers) without brass Iners were 
driven with a 140 lb hanner operated nechanically by a 
winch line nounted on the drill rig. Sanples were logged by 
a Barr Engineering Conpany (Barr-6l2/832-2e00) 
geologist and the borehole was drilled by MTD 
Environnental Drilling (MTD-715/359-7090). Please refer 
to the Boring Log SB-I2S for details on soil type and 
subsurface conditions. 

MFll nONSTRllCTION: 

Prior to placing the wei into the borehole, the borehole 
was overdrilled to a depth of 15 ft below ground surface 
(bgs) to conpensate for fornation blowup into the augers. 

The total length of the well is 12.24 ft and was neasured 
before the well was installed. 

Coarse sand (Red Flint #30) and granular bentonite 
(Baroid Drilling Fkiids) were placed around the well as the 
augers were retracted. 

A L5 ft long, 8 ' dianeter, at grade steel protective casing 
with a bolt on cap was installed to 1.48 ft bgs with a 2 ft 
dianeter concrete anchor pad. 

A ' Geo Cap' locking well plug seals the riser pipe. 

A Barr Engineering Conpany lock was placed on the well 
for security. 

MFll OFVFIOPMFNT: 

The well was developed by a conbination of nechanical 
surging followed by punping. The surge block was a 
L5' dianeter pvc slug. A centrifugal punp was used to 
renove the sedinent. produced by surging. The well was 
surged over the entire screen length. 

1273 gallons was renoved at a punping rate of 8.6 gallons 
per ninute (gpn) for 998 gallons, and 4.3 gpn for 275 
gallons. A 2 ' dianeter subnersible punp was used to 
overpunp the well. The punp was raised and lowered over 
the entire screen length. 300 gallons were renoved fron 
the well at an average punping rate of 5 gpn. 

The total volune punped fron the well during developnent 
was 1573 gallons. 

NOTE: 

ags =• above ground surface 

bgs = below ground surface 
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WELL CONSTRUCTION LOG 
PROJECT: WCP RI/FS Phase 2 
DATE STARTED: 9/2/93 
DATE COMPLETED: 9/2/93 
FIELD INSPECTOR: J. Fox/K. Laufenberg (Barr) 
CREW CHIEF: M.Mueller (WTD) 

WELL NUMBER: MW-12D 
UNIQUE WELL NUMBER: N/A 
REFERENCE BORING NUMBER: SB-t2D 
RISER PIPE ELEVATION: 586.01 ft MSL 
GROUND SURFACE ELEVATION: 586.2 ft MSL 
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- 8 " LD. at grade steel protective casing 
with bolt on cap (0.08 I t ags to 142 f t 
bgs) 
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y • — N e a t cenent grout (2.5 f t to 24.8 f t 
bgs) 

y. 

y. 

y 

y. 

y 

y 

y. 

y 

/. 

y. 

/. y 

/. y. 
y. 
y 

/. y. 

/. 

Wy 

Hater level at 3.65 f t bgs neasured on 
12/1/93 

- 2 ' LD. Sch. 5 stainless steel riser 
pipe (0.19 f t ags to 28.67 f t bgs) 

'ranular bentonite seal (24.6 to 25.6 f t 
bgs) 

•fine sand (BBf7, f80-90) filter pack 
(258 to 2 8 5 I t bgs) 

•Coarse sand, (Red FI'mt, f 30 ) filter pack 
(26.5 to 34.0 f t bgs) 

- 2 ' I.D 5 f t long, f lO-slot (.010-inch) 
stainless steel screen (28.67 io 33.37 I t 
bgs) 

- 2 " LD. Stainless steel base cap (0.32 
f t long Iron 33.37 to 3169 I t bgs) 

-End o l boring at 34.0 t t bgs 

CONSTRUCTION REMARKS 

RORFHQI FrnNSTRIinTTON: 

The borehole was drnied with a 6K" (I.D.) hollow sten auger 
nounted to an ORV NobI B-S7 ATV drill rig, producing a 
tOK' (LD.) borehole. Calfornia sanplers (3 ' dianeter split 
spoon sanplers with a 6 ' brass liner retained in the botton 
of the sanpler) were driven with a 300 lb hanner operated 
nechanically by a winch Ine nonted on the dri l rig. 
Sanples were logged by a Barr Engineering Conpany 
(Barr-ei2/832-2600) geologist and the borehole was 

driled by MTD EnvironnentarOrilling (MTD-715/359-7090). 
Please refer to the Boring Log SB-t2D for details on soil 
type and subsurface conditions. 

MFlL CONSTRUCTION: 

Prior to placing the wei into the borehole, the borehole 
was overdrilled to a depth of 34.0 f t below ground surface 
(bgs) to conpensate for fornation blowup into the augers. 

The total length of the well is 33.5 ft and was neasured 
before the well was installed. 

Coarse sand (Red Flint #30). fine sand (Badger Mining 
Corp. BB#7) and granular bentonite (Baroid Dritting Fluids) 
were placed around the well as the augers were retracted. 

Neat cenent grout consisting of II bags (94 bs per bag) 
of Portland cenent. with about 3X by weight bentonite 
flakes nixed with not nore than 6 gallons of water per bag 
of Portland, was placed with a trenie pipe until the 
borehole was flushed. Then grout was added fron the 
surface as the augers were retracted. 

A 1.5 f t long, 8 ' dianeter, at grade steel protective 
casing with a bolt on cap was installed to 1.42 ft bgs with a 
2 ft dianeter concrete anchor pad. 

A ' Geo Cap' locking well plug seals the riser pipe. 

A Barr Engineering Conpany lock was placed on the well 
for security. 
MFll OFVFIOPMFNT-

The well was developed by a conbination of nechanical 
surging folowed by punping. The surge block was a 
1.5' dianeter pvc slug. A centrifugal punp nounted on the 
dri l rig (Hose Punp) was used to renove the sedinent 
produced by surging. The well was surged over the entire 
screen length. 

After 1998 gallons had been renoved at an average 
punping rate of 8.5 gallons per ninute (gpn), a 2' dianeter 
subnersible punp was used to overpunp Ihe well. The punp 
was raised and lowered over the entire screen length. 669 
gallons were renoved fron the well at an average punping 
rate of 6.5 gpn. 

The total volune punped fron the well during developnent 
was 2667 gallons. 

NOTE: 

ags = above ground surface 

bgs ° below ground surface 
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WELL CONSTRUCTION LOG 
PROJECT: WCP RI/FS PHASE 2 
DATE STARTED: 9/13/93 
DATE COMPLETED: 9/13/93 
FIELD INSPECTOR: J. de Beer / S. Botts (Barr) 
CREW CHIEF: M.Mueller (WTD) 

WELL NUMBER: MW-I3S 
UNIQUE WELL NUMBER: N/A 
REFERENCE BORING NUMBER: SB-I3S 
RISER PIPE ELEVATION: 586.95 ft MSL 
GROUND SURFACE ELEVATION: 587.1 f t MSL 
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- 8 ' LD. at grade steel protective casing 
with bolt on cap (0.14 I t ags to 1.38 t t 
bgs) 

- 2 ' LD. Sch. 5 stainless steel riser 
pipe with locking Geo Cap (0.15 t t bgs 
to 3.15 f t bgs) 

\ «—Concrete pad (0.14 t t ags to 10 t t bgs) 

*—Granular bentonite seal (1.0 to 2.0 t t 
bgs) 

- J Hater level at 4.39 f t bgs neasured 
on 12/1/93 

-Coarse sand, (Red Flmt, f30) t i ter pack 
(2.0 to 14.0 t t bgs) 

- 2 ' LD n f t long, flO-slot (.010-inch) 
stainless steel screen (115 to 13.05 t t 
bgs) 

- 2 ' I.D. Stainless steel base cap (0.10 
f t long fron 13.05 to 13.15 f t bgs) 

-End ot boring at 14.0 t t bgs 

CONSTRUCTION REMARKS 

RORFHQI FCONSTRUCTTON-

The borehole was driled with a 6I(" (1.0.) hollow sten auger 
nounted to an ORV MobI B-57 ATV drill rig, producing a 
lOK' (I.D.) borehole. Split spoon sanplers (2' dianter. 
2-foot long, standard sanplers) without brass Iners were 
driven with a 140 lb hanner operated nechanically by a 
winch line nounted on the drill rig. Sanples were logged by 
a Barr Engineering Conpany (Barr-et2/832-2600) 
geologist and the borehole was drilled by MTD 
Environnental Drilling (MTD-715/359-7090). Please refer 
to the Boring Log SB-I3S for details on soil type and 
subsurface conditions. 

MFll CONSTRUCTION: 

Prior to placing the wei Into the borehole, the borehole 
was overdrilled to a depth of 14 ft below ground surface 
(bgs) to conpensate for fornation blowup into the augers. 

The total length of the well is 13.0 ft and was neasured 
before the well was installed. 

Coarse sand (Red Flint #30) and granular bentonite 
(Baroid Drilling Fluids) were placed around the well as the 
augers were retracted. 

A L5 ft long. 8' dianeter. at grade steel protective casing 
with a bolt on cap was installed to 1.36 ft bgs with a 2 ft 
dianeter concrete anchor pad. 

A ' Geo Cap' locking well plug seals the riser pipe. 

A Barr Engineering Conpany lock was placed on the well 
for security. 

HELL DEVELOPMENT; 

The well was developed by a conbination of nechanical 
surging and punping. The surge block was a bailer 
attached to the end of a suction hose. A centrifugal punp 
was used to renove the sedinent produced by surging, and 
the well was surged over the entire screen length. This 
nethod allowed the well screen to be surged and punped 
sinultaneously. 

1770 gattons was renoved at a punping rate of 15 gallons 
per ninute (gpn). A 2' dianeter subnersible punp was 
used to overpunp the welL The punp was raised and 
lowered over the entire screen length. 800 gallons were 
renoved fron the well at an average punping rate of 5 
gpn. 

The total volune punped fron the well during developnent 
was 2570 gallons. 

NOTF: 

ags = above ground surface 

bgs ' below ground surface 
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WELL CONSTRUCTION LOG 
PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 9 /8 /93 
DATE COMPLETED: 9 /8 /93 
FIELD INSPECTOR: J. de Beer (Barr) 
CREW CHIEF: M. Mueller (WTD) 

WELL NUMBER: MW-I3D 
UNIQUE WELL NUMBER: N/A 
REFERENCE BORING NUMBER: SB-13D 
RISER PIPE ELEVATION: 586.90 f t MSL 
GROUND SURFACE ELEVATION: 587.1 f t MSL 
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ô  
o 
.c 

y ^ . 

O 

CO 

o 
j e 
o 
o 
cr 

' 5 
cn 

SP 

GP 
CL 

DIAGRAM 

/ 
y 

/ 
< 
y 

/ 
/ 

/ 

/ 
/ 

y. 

y 

y 

y. 

y 

y 

y. 

y 

y. 

/. y. 

/. y 

y. 

/. A 

- 8 ' LD. at grade steel protectee casing 
with bolt on cap (0.14 t t ags to 1.36 f t 
bgs) 
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-Concrete pad (0.14 f t ags to 2.5 f t bgs) 

•S Hater level at 4.52 t t bgs neasured on 
12/1/93 

- 2 ' LD. Sch. 5 stainless steel riser 
pipe (0.20 f t bgs to 28.20 t t bgs) 

CONSTRUCTION REMARKS 

'fanular bentonite seal (25.0 to 26.0 f t 
bgs) 

"^ ine sand (BBf 7, f 80-90) t i te r pack 
(26.0 to 27.0 t t bgs) 

-Coarse sand, (Red Flint, f 30 ) t i te r pack 
(27.0 to 34.0 f t bgs) 

- 2 ' L D 5 f t long fW-slot (.010-inch) 
stainless steel screen (28.20 to 3120 
f t bgs) 

- 2 ' LD. Stainless steel base cap (0.30 
f t long fron 33.20 to 3150 t t bgs) 

-End of boring at 34.0 f t bgs 

RORFHQI F CONSTRUCTION: 

The borehole was driled with a eK" (1.0.) hollow sten auger 
nounted to an ORV MobI B-57 ATV drill rig, producing a 
ION' (LD.) borehole. Calfornia sanplers | 3 ' dianeter split 
spoon sanplers with a 6' brass liner retained In the botton 
of the sanpler) were driven with a 300 lb hanner operated 
nechanically by a winch fine nonted on the dr i l rig. 
Sanples were logged by a Barr Engineering Conpany 
(Barr-6l2/832-2e00) geologist and the borehole was 

driled by MTD EnvironnentarDrilling (MTD-7IS/359-7090). 
Please refer to the Boring Log SB-I3D for details on soil 
type and subsurface conditions. 

MFll CONSTRUCTION: 

Prior to placing the wei into the borehole, the borehole 
was overdrilled to a depth of 34.0 ft below ground surface 
(bgs) to conpensate for fornation blowup into the augers. 

The total length of the well is 33.3 ft and was neasured 
before the well was installed. 

Coarse sand (Red Flint #30). fine sand (Badger Mining 
Corp. BB#7). and granular bentonite (Baroid Driling Fluids) 
were placed around the well as the augers were retracted. 

Neat cenent grout consisting of II bags (94 lbs per bag) 
of Portland cenent. with about 3X by weight bentonite 
flakes nixed with not nore than 6 gallons of water per bag 
of Portland, was placed with a trenie pipe until the 
borehole was flushed. Then grout was added fron the 
surface as the augers were retracted. 

A L5 ft long, 8 ' dianeter, at grade steel protective casing 
with a bolt on cap was installed to 1.36 ft bgs with a 2 ft 
dianeter concrete anchor pad. 

A ' Geo Cap' locking well plug seals the riser pipe. 

A Barr Engineering Conpany lock was placed on the well 
for security. 

WFII OFVFIOPMFNT: 

The well was developed by a conbination of nechanical 
surging followed by punping. The surge block was a 
L5'dianeter pvc slug. A centrifugal punp nounted on the 
drill rig (Hose Punp) was used to renove the sedinent 
produced by surging. The well was surged over the entire 
screen length. 

After 2882 gallons had been renoved at an average 
punping rate of 8.5 gallons per ninute (gpn). a 2' dianeter 
subnersible punp was used to overpunp The well. The punp 
was raised and lowered over the entire screen length. 279 
gallons were renoved fron the well at an average punping 
rate of 6.8 gpn. 

The total volune punped fron the well during developnent 
was 3161 gallons. 

NOTE: 

ags ° above ground surface 

bgs • below ground surface 
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WELL CONSTRUCTION LOG 
PROJECT: WCP RI/FS PHASE 2 
DATE STARTED: 9/13/93 
DATE COMPLETED: 9/13/93 
FIELD INSPECTOR: J. de Beer / S. Botts (Barr) 
CREW CHIEF: M.Mueller (WTD) 

WELL NUMBER: MW-I4S 
UNIQUE WELL NUMBER: N/A 
REFERENCE BORING NUMBER: SB-I4S 
RISER PIPE ELEVATION: 583.92 f t MSL 
GROUND SURFACE ELEVATION: 584.1 f t MSL 
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- 8 ' L D . at grade steel protective casing 
with bolt on cap (0.22 f t ags to 128 f t 
bgs) 

- 2 ' LD. Sch. 5 stainless steel riser 
pipe with locking Geo Cap (0.18 f t bgs 
to U l f t bgs) 

o 

J*—Concrete pad (0.22 f t ags to 0.0 t t 
'gs) 

•ranular bentonite seal (0.0 to 0.2 t t 
bgs) 

—J Hater level at 1.45 f t bgs neasured on 
12 12/1/93 

•Coarse sand, (Red Flint, f30) t i ter pack 
(0.2 to 13.5 t t bgs) 

- 2 ' LD 10 I t long, f lO-slot (.010-inch) 
stainless steel screen (1.21 to 11.21 f t 
bgs) 

- 2 ' LD. Stainless steel base cap (0.50 
t t long fron 11.21 to 11.71 t t bgs) 

-End of boring at 13.5 t t bgs 

CONSTRUCTION REMARKS 

BOREHOLE CONSTRUCTION; 

The borehole was driled with a 6U" (I.D.) hollow sten auger 
nounted to an ORV NobI B-57 ATV drill rig, producing a 
lOJC (LD.) borehole. Split spoon sanplers (2' dianter, 
2-foot long, standard sanplers) without brass Iners were 
driven with a 140 lb hanner operated nechanically by a 
winch line nounted on the drill rig. Sanples were logged by 
a Barr Engineering Conpany (Barr-6t2/832-2e00) 
geologist and the borehole was drilled by MTO 
Environnental Drilling (MTD-715/359-7090). Please refer 
to the Boring Log S6-14S for details on soil type and 
subsurface conditions. 

MFll CONSTRUCTION: 

Prior to placing the wei into the borehole, the borehole 
was overdrilled to a depth of 13.5 ft below ground surface 
(bgs) to conpensate for fornation blowup into the augers. 

The total length of the well Is 11.53 ft and was neasured 
before the well was installed. 

Coarse sand (Red Flint #30) and granular bentonite 
(Baroid Orilling Fluids) were placed around the well as the 
augers were retracted. 

A L5 f t long, 8' dianeter, at grade steel protective casing 
with a bolt on cap was installed to 1.28 ft bgs with a 2 ft 
dianeter concrete anchor pad. 

A ' Geo Cap' locking well plug seals the riser pipe. 

A Barr Engineering Conpany lock was placed on the well 
for security. 

WFII OFVFIOPMFNT: 

The well was developed by a conbination of nechanical 
surging and punping. The surge block was a bailer 
attached to the end of a suction hose. A centrifugal punp 
was used to renove the sedinent produced by surging, and 
the well was surged over the entire screen length. This 
nethod allowed the well screen to be surged and punped 
sinultaneously. 

4080 gallons was renoved at a punping rate of 15 gallons 
per ninute (gpn). A 2 ' dianeter subnersible punp was 
used to overpunp the well. The punp was raised and 
lowered over the entire screen length. 212 galons were 
renoved fron the well at an average punping rate of 5 
gpn-

The total volune punped fron the well during developnent 
was 4292 galtons. 

NOTE: 

ags = above ground surface 

bgs ° below ground surface 
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WELL CONSTRUCTION LOG 
PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 9 /9 /93 
DATE COMPLETED: 9 /9 /93 
FIELD INSPECTOR: J. de Beer / J. Fox (Barr) 
CREW CHIEF: M.Mueller (WTD) 

WELL NUMBER: MW-14D 
UNIQUE WELL NUMBER: N/A 
REFERENCE BORING NUMBER: SB-14D 
RISER PIPE ELEVATION: 584.05 f t MSL 
GROUND SURFACE ELEVATION: 584.3 ft MSL 
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- 8 ' LD. at grade steel protective casing 
with bolt on cap (0.0 f t to 150 t t bgs) 
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-Concrete pad (0.0 f t to 2 5 f t bgs) 

-S Hater level at 1.76 f t bgs neasured on 
12/1/93 

- 2 ' LD. Sch. 5 stainless steel riser 
pipe (0.25 t t bgs to 25.75 f t bgs) 

'ranular bentonite seal (22.5 to 215 t t 
bgs) 
'•Fine sand (BBf 7, f 80-90) f i l e r pack 
(23.5 to 24.5 f t bgs) 

•Coarse sand, (Red Flint, f30) t i te r pack 
(24.5 to 31.5 t t bgs) 

- 2 ' LD 5 f t long, fM-s lot (.010-inch) 
stainless steel screen (25.75 to 30.75 t t 
bgs) 

-2' LD. Stainfess steel base cap (0.30 
I t long Iron 30.75 to 31.05 f t bgs) 

-End of boring at 31.5 t t bgs 

CONSTRUCTION REMARKS 

RORFHOIF CONSTRUCTION: 

The borehole was driled with a 6K* (I.D.) hollow sten auger 
nounted to an ORV MobI B-57 ATV drill rig, producing a 
lOV (LD.) borehole. California sanplers (3' dianeter split 
spoon sanplers with a 6' brass liner retained in the botton 
of the sanpler) were driven with a 300 lb hanner operated 
nechanically by a winch Ine nonted on the dri l rig. 
Sanples were logged by a Barr Engineering Conpany 
(Barr-612/832-2600) geologist and the borehole was 
drilled by MTO EnvironnentarDrilling (MTD-7t5/359-7090). 
Please refer to the Boring Log SB-I4D for details on sol 
type and subsurface conditions. 

MFll CONSTRUCTION: 

Prior to placing the wei Into the borehole, the borehole 
was overdrilled to a depth of 31.5 f t below ground surface 
(bgs) to conpensate for fornation blowup into the augers. 

The total length of the well is 30.8 f t and was neasured 
before the well was installed. 

Coarse sand (Red Flint #30), fine sand (Badger Mining 
Corp. BB#7). and granular bentonite (Baroid Driling Fluids) 
were placed around the well as the augers were retracted. 

Neat cenent grout consisting of II bags (94 lbs per bag) 
of Portland cenent, with about 3X by weight bentonite 
flakes nixed with not nore than 6 gallons of water per bag 
of Portland, was placed with a trenie pipe untill the 
borehole was flushed. Then grout was added fron the 
surface as the augers were retracted. 

A L5 ft long, 8 ' dianeter, at grade steel protective casing 
with a bolt on cap was installed to 1.5() ft bgs with a 2 f t 
dianeter concrete anchor pad. 

A ' Geo Cap' locking well plug seals the riser pipe. 

A Barr Engineering Conpany lock was placed on the well 
for security. 

MFll OFVFIOPMFNT: 

The well was developed by a conbination of nechanical 
surging followed by punping. The surge block was a 
t.S' dianeter pvc slug. A centrifugal punp nounted on the 
drill rig (Hose Punp) was used to renove the sedinent 
produced by surging. The well was surged over the entire 
screen length. 

After 8010 gallons had been renoved at an average 
punping rate of 10 gallons per ninute (gpn), a 2' dianeter 
subnersible punp was used to overpunp the well. The punp 
was raised and lowered over the entire screen length. 250 
gallons were renoved fron the well at an average punping 
rate of 2.0 gpn. 

The total volune punped fron the well during developnent 
was 8260 gallons. 

NOTE: 

ags = above ground surface 

bgs = below ground surface 
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WELL CONSTRUCTION LOG 
PROJECT: WCP RI/FS Phase 2 
DATE STARTED: 9/1/93 
DATE COMPLETED: 9/1/93 
FIELD INSPECTOR: K. French/K. Laufenberg (Barr) 
CREW CHIEF: B. Loveland (WTD) 

WELL NUMBER: MW-I5S 
UNIQUE WELL NUMBER: N/A 
REFERENCE BORING NUMBER: SB-I5S 
RISER PIPE ELEVATION: 585.33 ft MSL 
GROUND SURFACE ELEVATION: 585.3 f t MSL 
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with bolt on cap (0.18 f t ags to L32 f t 
bgs) 

p^e with locking Geo Cap (0.03 f t ags 
to 142 f t bgs) 

m * r j inr r j / j i nsH /fl Itl ft an* f / t f i / t / t hnt i 

\ 
m •—Granular bentonite seal (0.8 to 1.2 t t 
f bgs) 

12/1/93 

(L2 to 13 t t bgs) 

••" Coarse sand, (Red Flint, f30) t i ter pack 
(13 to 14.0 t t bgs) 

stainless steel screen (1.42 to 11.39 f t 
bgs) 

*^ 2 ' LD. Stainless steel base cap (0.38 
f t long fron 11.39 to n.77 t t bgs) 

r . . M ^M * > . . . ' . « . i tM n t t fc... 

CONSTRUCTION REMARKS 

BOREHOLE CONSTRUCTION; 

The borehole was driled with a M " (LD.) hollow sten auger 
nounted to a D50 Diedrich truck nounted dril rig, producng 
a lOK' (LO.) borehole. Split spoon sanplers (2' dianter. 
2-foot long, standard sanplers) without brass Iners were 
driven with a 140 R) hanner operated nechanically by a 
winch line nounted on the drill rig. Sanples were logged by 
a Barr Engineering Conpany (Barr-6t2/832-2e00) 
geologist and the borehole was drilled by MTO 
Environnental OrilKn (MTD-715/359-7090). Please refer 
to the Boring Log S -I5S for details on sol type and 
subsurface conditions. 

-MFll CONSTRUCTION: 

Prior to placing the wei into the borehole, the borehole 
was overdrilled to a depth of 14.0 ft below ground surface 
(bgs) to conpensate for fornation blowup into the augers. 

The total length of the well is 11.8 ft and was neasured 
before the well was installed. 

Coarse sand (Red Flint #30), fine sand (Badger Mining 
Corp. 6B#7) and granular bentonite (Baroid Driling Fluids) 
were placed around the well as the augers were retracted. 

A L5 ft long, 8 ' dianeter. at grade steel protective casing 
with a bolt on cap was installed to L32 ft bgs with a 2 ft 
dianeter concrete anchor pad. 

A ' Geo Cap' locking well plug seals the riser pipe. 

A Barr Engineering Conpany lock was placed on the well 
for security. 

MFll OFVFIOPMFNT; 

The well was developed by a conbination of nechanical 
surging followed by punping. The surge block was a 
1.5' dianeter pvc slug. A centrifugal punp nounted on the 
dril rig (Hose Punp) was used to renove the sedinent 
produced by surging. The well was surged over the entire 
screen length. 

2210 gallons was renoved at a punping rate of 13 gallons 
per ninute (gpn). A 2 ' dianeter subnersible punp was 
used to overpunp the well. The puiip was raised and 
lowered over the entire screen length. 285 gallons were 
renoved fron the well at an average punping rate of 3 
gpn. 

The total volune punped fron the well during developnent 
was 2495 gallons. 

NOTE; 

ags = above ground surface 

bgs »= below ground surface 
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WELL CONSTRUCTION LOG 
PROJECT: WCP RI/FS Phase 2 
DATE STARTED: 8/31/93 
DATE COMPLETED: 8/31/93 
FIELD INSPECTOR: J. Fox (Barr) 
CREW CHIEF: M.Mueller (WTD) 

WELL NUMBER: MW-I5D 
UNIQUE WELL NUMBER: N/A 
REFERENCE BORING NUMBER: SB-15D 
RISER PIPE ELEVATION: 585.39 f t MSL 
GROUND SURFACE ELEVATION: 585.5 f t MSL 
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- 8 ' LD. at grade steel protective casing 
with bolt on cap (0.11 f t abs to 1.39 f t 
bgs) 

•y—Concrete pad (0.11 f t to 2.5 f t bgs) 
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•S Hater level at 2.86 t t bgs neasured on 
12/1/93 

- 2 ' LD. Sch. 5 stainless steel riser 
Pi>e (0.11 f t bgs to 24.18 t l bgs) 

^•^—Granular bentonite seal (19.9 to 210 t t 
bgs) 

- V i n e sand (BBf 7, f80-90) t i ter pack 
(210 to 22.1 f t bgs) 

-Coarse sand, (Red Flint, f30) t i ter pack 
(22.1 to 29.5 f t bgs) 

- ! • LD. Sf l long, f lO-slot (.010-inch) 
stainless steel screen (24.18 to 2884 f t 
bgs) 

- 2 ' LD. Stainless steel base cap (0.32 
f t long fron 28.84 to 29.16 t t bgs) 

-End o t boring at 29.5 f t bgs 

CONSTRUCTION REMARKS 

RORFHQI F CONSTRUCTION: 

The borehole was driled with a W (LD.) hollow sten auger 
nounted to an ORV MobI B-57 ATV drill rig. producing a 
lOX' (LD.) borehole. Calfornia sanplers (3* dianeter split 
spoon sanplers with a 6' brass liner retained in the botton 
of the sanpler) were driven with a 300 lb hanner operated 
nechanically by a winch fine nonted on the dril rig. 
Sanples were logged by a Barr Engineering Conpany 
(Barr-612/832-2600) geologist and the borehole was 
driUed by MTD Environnentar Drilling (MTD-715/359-7090). 
Please refer to the Boring Log SB-ISO for detais on sol 
type and subsurface conditions. 

MFll CONSTRUCTION: 

Prior to placing the wei into the borehole, the borehole 
was overdrilled to a depth of 29.5 f t below ground surface 
(bgs) to conpensate for fornation blowup into the augers. 

The total length of the well Is 29.05 ft and was neasured 
before the well was installed. 

Coarse sand (Red Flint #30). fine sand (Badger Mining 
Corp. BB#7), and granular bentonite (Baroid Driling Fluids) 
were placed around the well as the augers were retracted. 

Neat cenent grout consisting of 11 bags (94 tt>s per bag) 
of Portland cenent, with about 3X by weight bentonite 
flakes nixed with not nore than 6 gallons of water per bag 
of Portland, was placed with a trenie pipe untill the 
borehole was flushed. Then grout was added fron the 
surface as the augers were retracted. 

A L5 ft long, 8 ' dianeter, at grade steel protective casing 
with a bolt on cap was installed to 1.39 ft bgs with a 2 ft 
dianeter concrete anchor pad. 

A ' Geo Cap' locking well plug seals the riser pipe. 

A Barr Engineering Conpany lock was placed on the well 
for security. 

MFll OFVFIOPMFNT: 

The well was developed by a conbination of nechanical 
surging folowed by punping. The surge block was a 
1.5' dianeter pvc slug. A centrifugal punp nounted on the 
drill rig (Hose Punp) was used to renove the sedinent 
produced by surging. The well was surged over the entire 
screen length. 

After 2350 gallons had been renoved at an average 
punping rate of 8.0 gattons per ninute (gpn), a 2' dianeter 
subnersible punp was used to overpunp the well. The punp 
was raised and lowered over the entire screen length. 629 
gallons were renoved fron the well at an average punping 
rate of 3.6 gpn. 

The total volune punped fron the well during developnent 
was 3179 gallons. 

NOTF: 

ags = above ground surface 

bgs = below ground surface 
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WELL LOG BARR ENGINEERING CO. 
Minneapolis, Minnesota 

Project W C P RI /FS PhasP 

Date Started J3Z9Z92_ 

Date Completed 3/9/9? 

Reld Inspector K Frpnrh (RFC) 

Crew Chief P nirkinRf̂ n rwrm 

Well Nin P-ini 

Riser Pipe Elevation .SaS-141 

Ground Surface Elevation 5R.S0 

BOREHOLE 
CONSTRUCTION NOTES 

Hollow stem auger method. 

Borehole advanced from 0' to 14.0' 
(585.0-571.0) using 3 1/4-inch I.D. 
hollow stem auger. 

Inside of auger flushed with potable 
water. 

Well screen and riser pipe placed in 
the borehole. 

Sand pack and then bentonite 
pellets placed as auger retracted. 

Neat cement grout to surface. 

Water level was 5.94' below the top 
of the riser on 3/9/92 (582.2). 

LITHOLOGY 

Silty Sand 
\ n« V 
^ 1 . 0 — ^ 

Rneto 
Medium 

Sand 

14.0' 
E.O.B. 

WELL 
CONSTRUCTION 

V 
2.80' 

^ K " 

= 

•i'-ij'.-:-
• -»imi 

WELL 
CONSTRUCTION NOTES 

Stickup: 3.14' 

1 1/4 -inch diameter. Sched
ule 40 PVC riser pipe 0' to 
2.1'(585.0-582.9). 

10.0 foot long, 1 1/4-inch 
diameter #10 slot size. 
Schedule 40 PVC screen 
2.1-12.1'(582.9-572.9) 

Sandpack 1.5'to 14.0'(583.5 
-571.0) 

Bentonite seal 1.0' to 1.5' 
(584.0- 583.5) 

Cement grout 0' to 1.0' 
(585.0-584.0) 

5-foot long steel protective 
casing with locking cap. 

Three protective posts 
installed. 

Comments: ^ Elevation in feet MSL 
Vertical Scale : r = 5' 
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WELL LOG BARR ENGINEERING CO. 
Minneapolis, Minnesota 

Project WCP RI/FS Pha^P 

Date Started JZ12Z22_ 

Date Completed 3/l9/qp 

Reld Inspector K French (REC) 

Crew Chief P ninkinsnn (WTD) 

Well Nn p-m? 

Riser Pipe Elevation .523.521 

Ground Surface Elevation 5R5R 

BOREHOLE 
CONSTRUCTION NOTES 

Hollow stem auger method. 

Borehole advanced from 0' to 14.0' 
(585.6-571.6)using 3 1/4-inch I.D. 
hollow stem auger. 

Inside of auger flushed with potable 
water. 

Well screen and riser pipe placed in 
the borehole. 

Sand pack and then bentonite 
pellets placed as auger retracted. 

Neat cement grout to surface. 

Water level was 5.52' below the top 
of the riser on 3/13/92 (583.0). 

LITHOLOGY 

Medium to 
Coarse Sand 

V 2 . O ' — / 

Rne to 
Medium 

Sand 

14.0' 
E.O.B. 

WELL 
CONSTRUCTION 

V 
2.60' l i 

IB 
W3M 
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•y-::--y-yy: 
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WELL 
CONSTRUCTION NOTES 

Stickup: 2.92' 

1 1/4 -inch diameter, Sched
ule 40 PVC riser pipe 0' to 
2.2' (585.6-583.4). 

9.96 foot long. 1 1/4-inch 
diameter Schedule 40 PVC 
#10 slot size screen 2.2-
12.2' (583.4-573.4) 

Sandpack 1.5'to 14.0' 
(584.1-571.6) 

Bentonite seal 1.0' to 1.5' 
(584.6-584.1) 

Cement grout 0'to 1.0' 
(585.6-584.6) 

5-foot long steel protective 
casing with locking cap. 

Three protective posts 
installed. 

Comments: ^ Elevation in feet MSL 
Vertical Scale : 1 ' ' = 5' 
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WELL LOG BARR ENGINEERING CO. 
Minneeipoiis, Minnesota 

Project WCP RI/FR PhasP 

Date Started JZ12Z22_ 

Date Completed ?̂ /i3/Q9 

Reld Inspector K French (̂ FCA 

Crew Chief P nirkinson (WTD) 

Well Nin p.inr< 

Riser Pipe Elevation 589 44̂  

Ground Surface Elevation fiRfi4 

BOREHOLE 
CONSTRUCTION NOTES 

Hollow stem auger method. 

Borehole advanced from 0' to 14.5' 
(586.4-571.9 )using 3 1/4-inch I.D. 
hollow stem auger. 

Inside of auger flushed with potable 
water. 

Well screen and riser pipe placed in 
the borehole. 

Sand pack and then bentonite 
pellets placed as auger retracted. 

Neat cement grout to surface. 

Water level was 5.39' below surface 
(581.01) on 3-13-92. 

LITHOLOGY 

Fine to 
, Medium / 
\ Sand R l l / 
\ — 1 . 0 ' - / 

Rneto 
Medium 

Sand 

14.0' 
E.O.B. 

WELL 
CONSTRUCTION 

V 
5.39' 

m 
^ ^ " 

::¥S:f:'.';% 

iii 

= 

"yf ' / / / " / / , 

WELL 
CONSTRUCTION NOTES 

Stickup:3.04' 

1 1/4 -inch diameter, Sched
ule 40PVC riser pipe 0' to 
2.5' (586.4-583.9). 

9.95 foot long. 1 1/4-inch 
diameter Schedule 40 PVC 
#10 slot size screen 2.5 -
12.5(583.9-573.9) 

Sandpack 1.5'to 14.5'(584.9 
-571.9) 

Bentonite seal 1.0' to 1.5' 
(585.4 - 584.9) 

Cement grout 0'to 1.0' 
(586.4-585.4) 

5-foot long steel protective 
casing with locking cap. 

Three protective posts 
installed. 

Comments: ^ Elevation in feet MSL 
Vertical Scale : 1 " = 5' 

Sheet_!_of 1. 



WELL LOG BARR ENGINEERING CO. 
Minneapolis, Minnesota 

Project WCP RI/FS Phase 

Date Started J3/12Z92_ 

Date Completed 3/1P/9P 

Reld Inspector K French (RFC) 

Crew Chief P nirkinsnn AATTm 

Well Nn P-in4 

Riser Pipe Flevatinn 589 07^ 

Ground Surface Elevation 5Rfin 

BOREHOLE 
CONSTRUCTION NOTES 

Hollow stem auger method. 

Borehole advanced from 0' to 14.0' 
(586.0-572.0)using 3 1/4-inch I.D. 
hollow stem auger. 

Inside of auger flushed with potable 
water. 

Well screen and riser pipe placed in 
the borehole. 

Sand pack and then bentonite 
pellets placed as auger retracted. 

Neat cement grout to surface. 

Water level was 3.5' below surface 
(582.5) on 3-13-92. 

LITHOLOGY 

Poorly 
Graded Sand 

Rll . 
^ 2 . 5 ' ^ 

Rneto 
Medium 

Sand 

14.0' 
E.O.B. 

WELL 
CONSTRUCTION 

V 
3.53' 

~ " Y 

WM'i 

• i l l 
M l 

III 
Wk 
• : : : Y : \ •:••'•>. 
• : • • ' • • - : • : • 

h-:,: :•.:::! 

;.. ......-:; 

^ 

.-..°'-°; 

wwM 
• • M 

mm 

$: -l 

WFII 
CONSTRUCTION NOTES 

Stickup: 3.07' 

1 1/4 -inch diameter, Sched
ule 40 PVC riser pipe 0' to 
2.5' (586.0-583.5). 

9.95 foot long, 1 1/4-inch 
diameter Schedule 40 PVC 
#10 slot size screen 2.1 -
12.0' (583.9-574.0) 

Sandpack 1.5'to 14.5' 
(584.5-571.5) 

Bentonite seal 1.0' to 1.5' 
(585.0-584.5) 

Cement grout 0' to 1.0' 
(586.0-585.0) 

5-foot long steel protective 
casing with locking cap. 

Three protective posts 
installed. 

Comments: ^ Elevation in feet MSL 
Vertical Scale : 1 " = 5' 

Sheet_L_of L 



WELL CONSTRUCTION LOG 
PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 9/14/93 
DATE COMPLETED: 9/14/93 
FIELD INSPECTOR: J. de Beer / S. Botts (Barr) 
CREW CHIEF: M. Mueller (WTD) 

WELL NUMBER: P-105 
UNIQUE WELL NUMBER: N/A 
REFERENCE BORING NUMBER: P-105 
RISER PIPE ELEVATION: 583.96 f t MSL 
GROUND SURFACE ELEVATION: 584.2 f t MSL 
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DIAGRAM 

- 8 ' LD. at grade steel protective casing 
with bolt on cap (0.12 f t ags to 1.38 f t 
bgs) 

- 2 ' LD Sch. 40 PVC riser pt>e with 
locking Geo Cap (0.24 f t bgs to 124 t t 
bgs) 

*—Concrete pad (0.12 t t ags to 0.2 t t bgs) 
'ranular bentonite seal (0.2 to 0.5 f t 

bgs) 

Hater level at 1.53 t t bgs neasured on. 
12/1/93 

-Coarse sand, (Red Flint, f30) t i ter pack 
(0.5 to 14.0 t t bgs) 

- 2 ' LD. 10 f t long, flO-slot (.010-inch) 
PVC screen (1.24 to 1124 t t bgs) 

- r LD. PVC well poir)t (0.50 t t long 
fron 1124 to 11.74 t t bgs) 

-End ot boring at 14.0 t t bgs 

CONSTRUCTION REMARKS 

nORFHOIFrONSTRIinTTONr 

The borehole was drilled with a ev" (1.0.) hollow sten auger 
nounted to an ORV Noba B-S7 ATV drill rig, producing a 
lOK' (1.0.) borehole. Split spoon sanplers (2'dianter, 
2-foot long, standard sanplers) without brass Nners were 
driven with a 140 lb hanner operated nechanically by a 
winch line nounted on the drill rig. Sanples were logged by 
a Barr Engineering Conpany (Barr-612/832-2600) 
geologist and the borehole was drilled by HTD 
Environnental Drilling (HTD-715/359-7090). Please refer 
to the Boring Log P-105 for details on soil type and 
subsurface conditions. 

HFll nONSTRlinTTON: 

Prior to placing the weH into the borehole, the borehole 
was overdrilled to a depth of 14.0 ft below ground surface 
(bgs) to conpensate for fornation blowup into the augers. 

The total length of the well Is 11.5 ft and was neasured 
before the well was installed. 

Coarse sand (Red Flint 130), fine sand (Badger Mining 
Corp. BBI7) and granular bentonite (Baroid Drilling Fluids) 
were placed around the well as the augers were refracted. 

A 15 ft long, 8 ' dianeter, at grade steel protective casing 
with a bolt on cap was installed to 1.38 ft bgs with a 2 ft 
dianeter concrete anchor pad. 

A ' Geo Cap' locking well plug seals the riser pipe. 

A Barr Engineering Conpany lock was placed on the well 
for security. 

HFll OFVFIOPMFNT: 

The well was developed by a conbination of nechanical 
surging followed by punping. The surge block was a 
1.5' dianeter pvc slug. A centrifugal punp was used to 
renove the sedinent produced by surging. The well was 
surged over the entire screen length. 

A total of 300 gallons was renoved at a punping rate of 
6.6 gallons per ninute (gpn). 

NOTF: 

ags = above ground surface 

bgs ° below ground surface 

P a g e I o f I 



WELL CONSTRUCTION LOG 
PROJECT: WCP RI/FS PHASE 2 
DATE STARTED: 10/4/93 
DATE COMPLETED: 10/4/93 
FIELD INSPECTOR: K. French/K. Mann (Barr) 
CREW CHIEF: M.Mueller (WTD) 

WELL NUMBER: P-106 
UNIQUE WELL NUMBER: N/A 
REFERENCE BORING NUMBER: P-106 
RISER PIPE ELEVATION: 589.60 ft MSL 
GROUND SURFACE ELEVATION: 586.4 f t MSL 
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DIAGRAM 

\ \ 

- 4 ' L D steel protective casing with 
locking cap (128 f t ags lo 1.44 f t bgs) 

- 2 ' L D Sch. 40 PVC riser pi>e with 
locking Geo Cap 13.20 I t ags to 3.92 ft 
bgs) 

* ~ K o n c r e t e pad (0.0 f t to LS t t bgs) 

'<ranular bentonite seal (1.5 to 2.0 t t 
bgs) 

Hater level at 3.99 I t bgs neasured on 
\2/1/93 

•2' LD. 5 f t long, f lO-slot (.010-inch) 
PVC screen (3.92 to 8.19 I t bgs) 

? 
Lr 

- 2 ' L D . Sch. 40 PVC conector on 
screen segnents (8.19 t t bgs to 8.91 ft 
bgs) 

- 2 ' L D 5 f t long, f lO-slot (.010-inch) 
PVC screen (8.91 to 1119 f t bgs) 

- 2 ' LD. Sch. 40 PVC conector on 
screen segnents (1119 t t bgs lo 1191 f t 
bgs) 

hoa rse sand, (Red Flint, f30 ) t i te r pack 
(2.0 to 29.5 f t bgs) 

- 2 ' LD. 5 f t long, f lO-slot (.010-inch) 
PVC screen (13.91 to 18.17 f t bgs) 

- 2 ' L D Sch. 40 PVC conector on 
screen segnents (18.17 f t bgs to 18.90 
f t bgs) 

- 2 ' LD 5 t t long fW-slot (.010-inch) 
PVC screen (18.90 to 2117 f t bgs) 

- 2 ' LD Sch. 40 PVC conector on 
screen segnents (23.17 t t bgs to 23.89 
f t bgs) 

- 2 ' L D 5 f t long. f lO-slot (.010-inch) 
PVC screen (23.89 to 28.17 f t bgs) 

- 2 ' L D PVC well point (0.77 f t long fron 
2817 to 28.94 f t bgs) 

-End of boring at 29.5 t t bgs 

CONSTRUCTION REMARKS 

BORFHOIFrONSTRIirTinN-

The borehole was drilled with a 4K'' (I.D.) hollow sten auger 
nounted to an ORV MobH B-57 ATV drill ria, producing a 
8K' (LD.) borehole. California sanplers (3* dianeter split 
spoon sanplers with a 6' brass liner retained in the botton 
of the sanpler) were driven with a 300 lb hanner operated 
nechanically by a winch ine nonted on the dr i l rig. 
Sanples were logged by a Barr Engineering Conpany 
(Barr-6l2/832-2e00) geologist and the borehole was 

drilled by MTO EnvironnentarDrillina (HTD-71S/359-7090). 
Please refer to the Boring Log P-106 for details on soil 
type and subsurface conditions. 

HFLL CONSTRUCTION: 

Prior to placing the weU into the borehole, the borehole 
was overdrilled to a depth of 29.5 f t below ground surface 
(bgs) to conpensate for fornation blowup into the augers. 

The total length of the well is 32.14 f t and was neasured 
before the well was installed. 

Coarse sand (Red Flint #30) and granular bentonite 
(Baroid Drilling Fluids) were placed around the well as the 

augers were retracted. 

A 4.7 ft long, 4 ' dianeter, schedule 40, steel protective 
casing with a locking cap was installed to 1.44 ft bgs with a 
concrete anchor pad. 

Three 4 ' dianeter, schedule 40, steel protective posts 
were installed around the nonitoring well in a triangular 
arrangenent. 

A Barr Engineering Conpany lock was placed on the well 
for security. 

HFll OFVFIOPMFNT: 

The well was developed by a conbination of nechanical 
surging followed by punping. The surge block was a 
1.5' dianeter pvc slug. A centrifugal punp was used to 
renove the sedinent produced by surging. The well was 
surged over the entire screen length. 

A total of 1535 gallons was renoved during developnent. 

NOTF: 

ags = above ground surface 

bgs ° below ground surface 

Page I of I 



WELL CONSTRUCTION LOG 
PROJECT: WCP RI/FS Ptiase 2 
DATE STARTED: 9 /3 /93 
DATE COMPLETED: 9 /3 /93 
FIELD INSPECTOR: J. Fox (Barr) 
CREW CHIEF: B. Loveland (WTD) 

WELL NUMBER: P-107 
UNIQUE WELL NUMBER: N/A 
REFERENCE BORING NUMBER: P-107 
RISER PIPE ELEVATION: 584.41 f t MSL 
GROUND SURFACE ELEVATION: 584.9 ft MSL 
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DIAGRAM 

8 ' LD. at grade steel protect ive casing 
with bolt on cap (0.38 t t ags to 1.14 I t 
bgs) 
• 2 ' L D Sch. 40 PVC riser pipe with 
locking Geo Cap (0.49 t t bgs to 2.52 I t 
bgs) 

* — C o n c r e t e p a d (0.38 f t ags to 0.5 f t 
bgs) 
Jranular bentonite seal (0.5 to 1.0 f t 
bgs) 

- f Hater level a t 2.61 t t bgs neasured on 
12/1/93 

-F ine sand (BBf 7, f 80 -90 ) t i t e r pack 
(1.0 t t to L5 t t bgs) 

- 2 ' L D S f l l o n g , f lO -s lo t (.010-inch) 
PVC screen (2.52 to 6.78 f t bgs) 

— 2 ' LD. Sch. 4 0 PVC conector on 
screen segnents (8.78 t t bgs to 7.53 f t 
bgs) 

~ ^ 2 ' L D 5 f t long, f lO -s lo t (.010-inch) 
PVC screen (7.53 to IL79 f t bgs) 

-Coarse sand, (Red Flint, f 3 0 ) t i t e r pack 
(US to 15.0 f t bgs) 

- 2 ' LD. PVC well point (0.7 t t long f ron 
11.79 to 12.49 f t bgs) 

- E n d o f boring a t 15.0 f t bgs 

CONSTRUCTION REMARKS 

RORFHOIFCONSTRIirTTON: 

The borehole was drilled with a 4K" (I.D.) hollow sten auger 
nounted on a 050 Diedrich truck nounted drill rig, 
producing a 8K' (I.D.) borehole. California sanplers (3 ' 
dianeter split spoon sanplers with a 6 ' brass liner retained 
in the bot ton of the sanpler) were driven with a 300 lb 
hanner operated nechanically by a winch line nonted on 
the drill r ig. Sanples were logged by a Barr Engineering 
Conpany T6ar r -6 l2 /832-2e00 l geologist and the borehole 
was drilled bv HTO Environnental Drilling 
(HTO-715/359-7090). Please refer t o i h e Boring Log 

P-107 for details on soil type and subsurface conditions. 

HFl l CONSTRUCTION: 

Prior to placing the well into the borehole, the borehole 
was overdrilled to a depth of 15.0 f t below ground surface 
(bgs) to conpensate for fornat ion blowup into the augers. 

The total length of the well is 12.00 f t and was neasured 
before the well was installed. 

Coarse sand (Red Flint 130), fine sand (Badger Mining 
Corp. BBf 7) and granular bentonite (Baroid Drilling Fluids) 
were placed around the well as the augers were re t racted. 

A L5 f t long, 8 ' dianeter, at grade steel protect ive casing 
with a bolt on cap was installed to LI4 f t bgs with a 2 f t 
dianeter concrete anchor pad. 

A ' Geo Cap' locking well plug seals the riser pipe. 

A Barr Engineering Conpany lock was placed on the well 
for security. 

HFl l OFVFIOPMFNT: 

The well was developed by a conbination of nechanical 
surging followed by punping. The surge block was a 
1.5' dianeter pvc slug. A centrifugal punp nounted on the 
drill rig (Hose Punp) was used to renove the sedinent 
produced by surging. The well was surged over the entire 
screen length. 

After 615 gallons had been renoved at an average punping 
rate of 5.a gallons per ninute (gpn), a 2 ' dianeter 
subnersible punp was used to overpunp the well. The punp 
was raised and lowered over the entire screen length. 
1045 gallons were renoved f ron the well at an average 
punping rate of 5.5 gpn. 

A total of 1660 gallons was renoved during developnent. 

NOTE: 

ags ° above ground surface 

bgs = below ground surface 

Page I of 1 



WELL CONSTRUCTION LOG 
PROJECT: WCP RI/FS PHASE 2. 
DATE STARTED: 10/6/93 
DATE COMPLETED: 10/6/93 
FIELD INSPECTOR: D. Moore (Barr) 
CREW CHIEF: M.Mueller (WTD) 

WELL NUMBER: P-108 
UNIQUE WELL NUMBER: N/A 
REFERENCE BORING NUMBER: P-108 
RISER PIPE ELEVATION: 589.52 f t MSL 
GROUND SURFACE ELEVATION: 586.6 f t MSL 
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- 4 ' LD. s tee l p ro tec t ive casing with 
locking cap (2.96 t t ags to 4.04 f t bgs) 

\ 
\ • — C o n c r e t e p a d (0.0 f t to 3.0 t t bgs) 
\ 
\ 

< 

/ 

/ 
y 

' ' • — N e a t cenent grout (3.0 f t to 19.0 f t 
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•S Hater level a t 4.15 f t bgs neasured on 
12/1/93 

- 2 ' LD. Sch. 4 0 PVC riser p ipe (2.92 
f t ags to 23.50 f t bgs) 

'ranular bentoni te seal (19.0 to 20.5 f t 
bgs) 

•Fine sand (BBf 7, f 80 -90 ) t i t e r pack 
(20.5 to 21.5 f t bgs) 

- 2 ' L D 5 f t long, f lO -s lo t (.010-inch) 
PVC screen (23.50 to 28.50 f t bgs) 

-Coarse sand. (Red Flint. f 3 0 ) t i t e r pack 
(215 to 30.0 f t bgs) 

- 2 ' LD. PVC base cap (0.5 t t long I ron 
28.5 to 29.00 t t bgs, f 

CONSTRUCTION REMARKS 

- E n d o f boring a t 3 0 f t bgs 

RnRFHOIFrONSTRIinTTON: 

The borehole was dril led with a 411" (I.D.) hollow sten auger 
nounted to an ORV MobU B-57 ATV drill r ig, producing a 
8K' (I.D.) borehole. CaNfornia sanplers (3 ' dianeter split 
spoon sanplers with a 6 ' brass liner retained In the bo t ton 
of the sanpler) were driven with a 300 lb hanner operated 
nechanically by a winch line nonted on the driH rig. 
Sanples were logged by a Barr Engineering Conpany 
(Bar r -6 l2 /B32-2d00) geologist and the borehole was 

dril led by HTD EnvironnentarDril l ina (HTD-715/359-7090). 
Please refer to the Boring Log P-108 for details on soil 
t ype and subsurface condit ions. 

HF l l CONSTRUCTION: 

Prior to placing the we i Into the borehole, the augers were 
re t rac ted and a PVC knock-out plug was placed at the 
base of the hollow s ten auger to prevent fornat ion heave 
and aid in placing the welL The borehole was drilled down 
to 30 f t bgs and the PVC plug was le f t at the bot ton of 
the borehole. 

The to ta l length of the well is 3L92 f t and was neasured 
before the well was instal led. 

Coarse sand (Red Flint 130), fine sand (Badger Mining 
Corp. BBI7) and granular bentonite (Baroid Drilling Fluids) 
were placed around the well as the augers were re f rac ted . 

Neat cenent grout consisting of 11 bags (94 lbs per bag) 
of Portland cenent, with about 3X by weight bentonite 
flakes nixed with not nore than 6 gallons of water per bag 
of Portland, was placed with a t ren ie pipe untill the 
borehole was flushed. Then grout was added f ron the 
surface as the augers were re t rac ted . 

A 7.0 f t long, 4 ' dianeter, schedul 40 , steel protect ive 
casing with a locking cap was installed to 4.04 f t bgs with 
a concrete anchor pad. 

Three 4 ' dianeter, schedule 40 , steel protect ive posts 
were installed around the nonitor ing well in a triangular 
arrangenent. 

A Barr Engineering Conpany lock was placed on the well 
for security. 
HF l l OFVFIOPMFNT: 

The well was developed by a conbinat ion of nechanical 
surging and punping. The surge block was a bailer 
a t tached to the end of a suction hose. A centr i fugal punp 
was used to renove the sedinent produced by surging, and 
the well was surged over the entire screen length. This 
nethod allowed the well screen to be surged and punped 
sinultaneously. 

A tota l of 1144 gallons was renoved with the centr i fugal 
punp at an average punping ra te of 7 gallons per ninute 
(gpn). 

NOTE: 

ags = above ground surface 

bgs = below ground surface 

Page I o f 1 



WELL CONSTRUCTION LOG 
PROJECT: WCP RI/FS Phase 2 
DATE STARTED: 10/28/93 
DATE COMPLETED: 10/29/93 
FIELD INSPECTOR: J. de Beer (Barr) 
CREW CHIEF: P. Dickenson (WTD) 

WELL NUMBER: PW-1 
UNIQUE WELL NUMBER: N/A 
REFERENCE BORING NUMBER: PW-1 
RISER PIPE ELEVATION: 589.00 f t MSL 
GROUND SURFACE ELEVATION: 586.4 ft MSL 
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- 8 ' LD. stainless steel locking cap 
(2.60 t t ags) 

7 

y «—Neat cenent grout (0.0 f t to 1 5 t t bgs) 

-S Hater level at 4.05 f t bgs neasured 
on 12/1/93 

-Granular bentonite seal ( I S lo 4.5 f t 
bgs) 

- 6 ' L D . Type 304 stainless steel riser 
pi>e (2.60 t t ags to 7.75 t t bgs) 

- 6 ' LD. 8 I t long. f8 -s lo t (.080-inch) 
Type 304 stainless steel screen (7.75 
to 1140 t t bgs) 

- 8 ' I.D. Type 304 stainless steel 
conector on screen (13.40 to 1175 f t 
bgs) 

- 8 ' LD. 17 f t long. f8 -s lo t (.008-inch) 
Type 304 stainless steel screen (13.75 
to 30.4 t t bgs) 

-Global f 8 (Global Drilling Supplies) t i ter 
pack (4.5 to 3 1 4 f t bgs) 

- 6 ' LD. Type 304 stainless steel well 
sunp (3 f t long fron 30.40 to 3140 ft 
bgs) 

-End o t boring at 33.4 f t bgs 

CONSTRUCTION REMARKS 

BORFHOIFrONSTRIIPTiriN-

The borehole was drilled with a 12M' (1.0.) hollow sten 
auger nounted to a BK-81 truck nounted drill rig, producing 
a 17K' (I.D.) borehole. A Barr Engineering Conpany 
(Barr-612/832-2600) geologist observed well installation 

and the well was constructed by HTO Environnental Drilling 
(HTD-715/359-7090). Please refer to the Boring Log PH-I 

for details on soil type and subsurface contfitions. 

HFLL CONSTRUCTION: 

Prior to placing the weH into the borehole, the borehole 
was overdrilled to a depth of 33.4 ft below ground surface 
(bgs). 

The total length of the well is 36.0 ft and was neasured 
before the well was installed. 

Filter pack sand (Global # 8), granular bentonite (Baroid 
Orilling Fhiids) and neat cenent grout were placed around 
the well as the augers were retracted. 

Neat cenent grout consisting of 4 bags (94 lbs per bag) 
of Portland cenent, with about 3X by weight bentonite 
flakes nixed with not nore than 6 gallons per bag of 
Portland. Then grout was added fron the surface as the 
augers were retracted. 

A 0.3 ft long, 6 ' (Kaneter, Type 304 stainless steel 
locking cap was placed on the riser. 

Three 4 ' dianeter, schedule 40, steel protective posts 
were installed around the nonitoring well In a triangular 
arrangenent. 

A Barr Engineering Conpany lock was placed on the well 
for security. 
MFll nFVFIOPHFNT-

The well was developed by a conbination of nechanical 
surging and punping. The 6 ' dianeter surge block was 
connected to the drill rods and the well was surged over 
the entire length of the screen. A 4 ' subnersible punp 
was used to renove the sedinent produced by surging. 

The total volune punped fron the well during developnent 
was 5850 gallons at a punping rate of 15 gaUons per 
ninute. 

NOTE: 

ags = above ground surface 

bgs ° below ground surface 

Page I of I 
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Barr 
Engineering Company 

FIELD LOG DATA SHEET 

Oient KSC^/(x?C^ 

Station: i ^ V - ^ ' ^ ^ 

Project No. 0 5 Ki^i^ | - |0 i6i3iCriS |L |B|] 

I iOcation: Vs/rA(̂ Wr?/:̂ A^ , J-V 

General 

Barr Lock: Y N 

Ca.sing Dia: (in.) 

Total Depth (ft.) 

Static Depth (ft.) , 

Water Depth: 

Well Vol. (gal.) 

Purge Method: 

Samp. Method: 

Start Time: 

Stop Time: 

Duration: (min.) 

Rate, gpm: 

Volume Purged: 

V 
^ 

l ^ 
— — 

^XTOC) 

L S 

— 

\:4S-

2;SD 

b ^ 

\ ^ 

qis" 

Samplers: TUJu0^3VAF 

gen VOC COD 

nitro cyanide 

Date:. 3 /3^/RQ. Sample Time: -

Stabilization Test | 

TIME/ 
VOLUME 

1- / I S O 

2 .^ -^y^^ 

3.^-'V^oo 

4 . ^ ' ' ^ ^ / Q 7 S ' 

5. 

6. 

7. 

THMP 
CENT. 

9 .3 

q.o 

S.O 

^ . ^ 

COND. 
umhos 

H^O 

M^O 

^qo 

MqO 

COND. 
®25 

pH 

7 - 3 0 

7.C^ 

7.DZ. 

7 . 0 7 

Eh 

Appearance: S\N Ô VV O A ^ W ^ ^ / A 

Odor: nDv-̂ -g, 

Comments: 

Others Present: 

TOC semi-volatile f. metal 

- oil & grease 200 n>l filter '̂ n 

-1. metal _ 

0 ml filter _ 

other? 



Barr 
Engheering Company 

FIELD LOG DATA SHEET 

mi^^f KK/: ,7u3rT^ 

Station:—M^^±±!^ 

Project No. I ̂  i34-"l'-^l^ |-|QiC)iBiT|S|U|^i) i 

Location: U9<vl^CJ^Qa/>r^ ) 3 : U Oate :^ / 2 ^ / 9 " ^ Sample Time:-

General 

Ban-Lock: Y N 

Casing Dia: (in.) 

Total Depth (ft.) 

Static Depth (ft.) . 

Water Deptii: 

Wen Vol. (gal.) 

Purge Method: 

Samp. Method: 

Start Time: 

Stop Time: 

Duration: (min.) 

Rate, gpm: 

Volume Purged: 

V 
a 
l^.o 
— — 

^.^troc) 

1.2. 

S ' ; 30 

i p • . ^ b 

'VU 

^ I ' S ' 

^is 

Samplers: T ^ V N ^ . T W ^ A J 

gen VOC COD 

nitro _ cyanide 

s tabi l iza t ion Test | 

TIME/ 
VOLUME 

^' /[s>lS-

2 > ^ " % S - 0 

3 > - ^ % ^ 

4. J°ioo 

5 ^ ' ^ / ^ - j ^ 

6. 

7. 

TEMP 
CENT. 

^.r 
•̂-1 

%-3 

.̂3 

?3 

COND. 
umhos 

SST) 

S S D 

sso 
SSTD 

S b D 

COND. 
925 

pH 

~7M0 

l i U 

7 . 3 0 

7.^y 
7 3 ^ 

Eh 

Appearance: c^ea.A-,a^-V€^ C«--^«-L.-3 v-̂ <^̂ ^= -̂̂  

Odor: vjOb-

Comments: 

Others Present: 

TOC . spmi-vnlaHIp f metal t »"*»*«' 

oil &: grease ^nn ml fiUpr e;nn ml fiUor 

others. 



Barr 
Engineering Company 

FIELD LOG DATA SHEET 

CUent_r^S£iiLOL ̂  

Station: H \M-S 'S 

Project No. A ig>i^i^i^|-|DiQi3iT|S|U|3| 

Trirafirmr j D c \ ^ \ c i L O a ^ U L 

General 

Barr Lock: Y N 

Casing Dia: (in.) 

Total Depth (ft.) 

Static Depth (ft.) . 

Water Deptii: 

Well Vol. (gal.) 

Purge Method: 

Samp. Method: 

Start Time: 

Stop Time: 

Duration: (min.) 

Rate, gpm: 

Volume Purged: 

V 
z. 

\ ^ . - 2 . 

• — 

d'f'̂ 'CTOO) 

MP 

M : 0 ^ 

H'.^O 

M S -

S- IO 

3 3 . 5 -

Samplers: ^ ^ ^ p ^ w J 

gen VOC COD 

nitro cyanide 

Date: -̂  /"S^/ ^ Ẑ  Sample Time: -

Stabilization Test 

TIME/ 
VOLUME 

i .H:e/ ,^ 

^•^^%o 

^ ' ^ ' ' % z ^ 

4- / l75^ 

5- /^^s-

6. '^'^^7 ^ 
/ 3 7 r 

7. 

TEMP 
CENT. 

^•3 

<g.S 

^.3 

8 i \ 

*§.! 

7.^ 

COND. 
umhos 

3zo 

3 Z O 

3 Z 0 

S>Z-

2 » 0 

3 0 ^ 

COND. 
®25 

pH 

7 . S / 

^ • ^ 

7.^1 

I b O 

7.1^9 

7.7D 

Eh 

Appearance; G.\ecc/^ > c 4 ^ ^ S D qcJU 

Odor: ^ ^ ^ ^ 

Comments: 

Others Present: 

TOC .. semi-volatile f. metal 

- oil & grease 200 "ll filter "̂(1 

-1. metal _ 

0 ml filter _ 

other? 



Barr 
Engineering Company 

FIELD LOG DATA SHEET 

Oient-lASJzzdlz^ V> 

Station: Mv/^^UiS 

Project No. \̂ Bi^iMi^i- iOO'^^t iS il^^i / 

T n r a r i n n r U^Jo^:. A t c ^ ^ ^ ^ X ^ P a t C ' 

General 

Barr Lock: Y N 

Casing Dia: (in.) 

Total Depth (ft.) 

Static Deptii (ft.) , 

Water Deptii: 

Well Vol. (gal.) 

Purge Method: 

Samp. Method: 

Start Time: 

Stop Time: 

Duration: (min.) 

Rate, gpm: 

Volume Purged: 

V 
^ 

13.S-

^ 

^•OCTOC) 

| . ^ 

/ 0 " Z O 

i z : 3 ^ 

x-^< 

• ^o^f^ 

-750 

Samplers: "TlAA/^,3^/\p 

gen VOC COD 

nitro cyanide 

3 / ? 7 / < 5 L Sample Time:-

Stabil ization Test | 

TIME/ 
VOLUME 

1. / 

.̂.y 
3/^;sr/ 

4. 

5. 

6. 

7. 

TEMP 
CENT. 

•J.t 

r5 

^ . ^ 

COND. 
umhos 

looo 

1 000 

)O0 0 

COND. 
@25 

pH 

-7. ^ c 

-7.-7 ^ 

7.7.5^ 

Eh 

Appearance: cX^^ ^ 

Odor: y^A 

Comments: 

Others Present: x/sTTVv, 

TOC spmi-volatilP f metal 

- oil & grease 200 ml filtor Ĉ 

_ t. metal 

0 ml filter -

othe"! 



Barr 
Engineering Company 

FIELD LOG DATA SHEET 
Station:. M^.^-:^b 

Oient. y^s^/uDcP' Project No. r bM^r r ' | - u ^ ^ î ^ i-i-J i 

Location: UOCK<,ASCJPc-r: r-- . -

Genera l 

Barr Lock: Y N 

Casing Dia: (in.) 

Total Depth (ft.) 

Static Depth (ft.) . 

Water Deptii: 

Well Vol. (gal.) 

Purge Method: 

Samp. Method: 

Start Time: -

Stop Time: 

Duration: (min.) 

Rate, gpm: 

Volume Purged: 

V 
2. 

zn^t 

£.^.("r^) 

3 3 

.= , .^ 

s : i sT 

•yre.x 
— > • 

7 
-ẑ o 

Samplers: - r ^ ^ ; ^ ^ ^ 

gen VOC COD 

nitro cyanide 

Date:. ' i /:•';:• f'' '"̂  Sample Time: -

Stabilization Test | 

TIME/ 
VOLUME 

1. /H i^% 

i - ' ' ' % s ^ 

^'*''-^'-''^hz^ 

4. 

5. 

6. 

7. 

lEMP 
CENT. 

ion 
1 . *. 

: • i 

; - - r • . , ' • 

COND. 
umhos 

7SD 

"751) 

"/ -i^) 

COND. 
825 

> 1 •• 

pH 

t >7(p 

V •"7""" 

Eh 

Appearance; ••Ao\c'^r^ V;^.,t^y r \ o s'"!-'̂  

Odor: \;;j^. 

Comments; 

Others Present: 

..-TCX: . .semi-volatile f. metal t. mptal 

- oil & grease 200 ml filter 50 10 ml filter _ 

others 



MONITORING WELL DEVELOPMENT 

VELL NUMBER //jv^-^s^ D 
WELL DIAMETER ^ ' ' SS 

_ ^ 
PROJECT NO. ^ / ^ ^ 

TOTAL DEPTH . 

DEPTH TO WATER BEFORE DEVELOPMENT ( P ' O ' T f ^ T 

DEPTH TO WATER AFTER DEVELOPMENT / : . i Toe DEVELOPED BY I O 

DESCRIPTION OP DEVELOPMENT METHOD 

- ^ C L S t l f^^uritQ 
~^c^^\ s-grMp. 

VOLUME OF WATER REMOVED FROM WELL IMO. VULUlvlb. \jr WA I erf rrtmuvnu rrtuivi wti_u j t'\ — ' -^ 

CLARITY OF WATER IN WELL BEFORE DEVELOPMENT b A - y ( j f ^ ^ ' j ; / g / K l / Q Y C L K J 

CLARITY OF WATER IN WELL AFTER PFVPl O P M F N T -^^ y L-I-. ^ r v l l 

VOLUME OF WATER ADDED TO WELL / v O K ^ 

SOURCE OF WATER ADDED TO WELL / l O ^ / V ^ 

TIME SPENT FOR PFVPi O P M F N T - ^ / h O ^ ^ S 

COMMENTS' 

ENVIRONMENTAL ORIIUNG 

UITD 
IJ « oMSBN OF lONOvwt cowwrr 



Barr 
Engineering Company 

FIELD LOG DATA SHEET 

Client H^C-DIIAKP 

Station; M u o - ^ h 

Project No. î  i3^iVi9|-iOiQK3iJiS.|Lj3l /l 

Location; U^O'(^J'^^^.^. -^-^ 
/ 

General 

Barr Lock: Y N 

Casing Dia: (in.) 

Total Depth (ft.) 

Static Depth (ft.) . 

Water Deptii; 

WeU Vol (gal.) 

Purge Method: 

Samp. Method: 

Start Time: 

Stop Time: 

Duration: (min.) 

Rate, gpm: 

Volume Purged: 

y 
• (2, 

3 ^ ' 

— 

S.2 

•^i<yiC}-Q-

— 

\\ :2 '0 

^ \o(^ 

Q l b 

^SoO 

Samplers: - p ^ ^ , X ^ ] : ^ 

gen VOC COD 

nitro.. . cyanide 

Date: 3 iZl^i 92 . Sample Time: -

Stabilization Test | 

TIME/ 
VOLUME 

3.-4-5,-' 
1- ••-' ./-f o o 

2. - ' ' ' ^ | ^^^ 

3 . ^ ' ^ ' A ^ 5 , 

^ A ^ [ r f-̂ -̂ :i 

3^-..V,'.-^^-^-

6. 

7. 

Tk!& 
CENT. 

w . t 

II. 1 

1' '^. 

!i-,:5"-

/(. r 

COND. 
umhos 

^cco>. 
7CPO 

lOQO 

lOOCr 

l a c ' . o ^ 

COND. 
025 

Appearance: 0 (c;-,.;: ,̂  :'"•-• c.. ^ •,.. -.. „; .-

PH' 

?'.^S 

Y -4 ^ 

^,-+5-

^.4-^ 

=̂̂ '•̂ 4 

Eh 

_-.i •/' *'' ' .* ' 

Odor: y - s -

Comments; 

Otiiers Present: 

TOC semi-volatile f. metal. 

- oil & grease 200 ml filter "̂C 

_ t metal _ 

10 ml filter _ 

others 



Barr 
Engineering Company 

FIELD LOG DATA SHEET 

Oient. 
tJSC 

station: Mt^'^P 

Project No. u (3> i^i4-n | - |0 | °n izr i s \i.\S\ i 

Triratinn- tOc^vc^^ 'I 'O , , - f <-

General 

Barr Lock: Y N 

Casing Dia: (in.) 

Total Depth (ft) 

Static Deptii (ft.) , 

Water Depth: 

Well Vol. (gal.) 

Purge Method: 

Samp. Method: 

Start Time: 

Stop Time: 

Duration: (nun.) 

Rate, gpm: 

Volume Purged: 

y 
z 

37. 
^ 

(p'SCroC) 

3 t % 

72/3& 

-Z'.HD 

I S O 

^ Z 

^ Z ^ 

Samplers: ^•v\f /TVOOO 

gen VOC COD 

nitro cyanide 

Date:. ̂  /^-^ ^ '̂  ̂  Sample Time: -

Stabilization Test | 

TIME/ 
VOLUME 

1. /33-5-

2- '/3to 

^.^-^yj-io 

4. ^ 7 ^ 2 5 

5. 

6. 

7. 

TEMP 
CENT. 

12.3 

I Z . - L . 

II. *? / 

U . I -" 

COND. 
umhos 

6 6 0 0 

7o<oo .. 

7 d ) o o " 

l o a d 

COND. 
@25 

. 

Appearance; ^ O I O ^ A J S r ^ o ^ - ^ -

pH 

F'.So 

" ^ ' S O ^ 

a- ^g -

?-4^ ^ 

• - . . . . ^ 

Eh 

^ ' T p FbArv^ 

Odor: y ^ ^ 

Comments: s £ p , ^ < j ^ r o u ^ n c-̂ ft̂  o(> S 

Others Present: t>OT ^̂  

TOC semi-volatile f. metal 

- oil & grease 200 m l filfor >;(] 

_ t metal _ 

0 ml filter _ 

others 



Barr 
Engineering Company 

FIELD LOG DATA SHEET 

/ • - I ' - j ) 

Client. H56=. - tA><^? 

Station: ^ t ^ / ^ . ^ f p 

Project No. i / l g l ^ l 4 l ^ | - | Q i ^ l 3 l 3 ^ S l^ i5 l /1 

T/^rarion: i ^ ^ ^ ^ c , ^ ^ . :P <-. 

General 

Barr Lock: (i^N 

Casing Dia: (in.) 

Total Depth (ft) 

Static Deptii (ft.) , 

Water Deptii: 

Well Vol. (gal.) 

Purge Method: 

Samp. Method: 

Start Time: 

Stop Time: 

Duration: (min.) 

Rate, gpm: 

Volume Purged: 

Samplers: zs^ ^ , 

gen VOC 

nitro cyanid 

V 
Z 

~2b.<^ 

— -

-y.̂ CToc) 

3.-̂  ' 

] • IOfi.V\ 

% • ^ 3 . 

^ 0 

5t 
4\^ o^ 

/ T U J c O 

COD 

e 

Date:. 3 / . " 1 '̂  ^ Sample Time: -

Stabilization Test | 

TIME/ 
VOLUME 

1. /5^o 

2. ^ ^ ^ 3 2 ^ 

3 . / 3 S o 

4. / 2n^ 

5. 

6. 

7. 

JT , 5 

TEMP 
CENT. 

^ • G 

?.3 

^-1 

n 

± 5 
COND. 
umhos 

21? oo 

^ ^ 

.?^F^ 

COND. 
@25 

Appearance; OjO\cAe'>'> 

pH 

" ^ • ^ o 

^.S7 

• ^ . ^ z 

?• i - ,5 

Eh 

Odor: M-eA 

Comments: -7 . . - . / j ^ ^ ^ , . . , ~ 

Others Present ^^ 7" D 

TOC semi-volatile f. metal 

- oil & grease 200 ml filter "̂ 0 

5" cp/v^ 

-1. metal _ 

0 ml filter _ 

others 



B a i T 
Engineering Company 

FIELD LOG DATA SHEET 
Station: . Y^\f^-[Qh 

niont >ASfo /oo C P Project No. i > |3|^iM|Qi | - | 0 | 0 3 i 3 ^ | S ^ i U ' ^ i /i 

T/^rat inm U h ^ W c , C X > r ^ ; 3 : L . 

General 

Barr Lock: Y N 

Casing Dia: (in.) 

Total Deptii (ft) 

Static Depth (ft) . 

Water Deptii: 

WeU Vol. (gal.) 

Purge Method: 

Samp. Method: 

Start Time: 

Stop Time: 

Duration: (min.) 

Rate, gpm: 

Volume Purged: 

V 
z 

sb-^ 
•— 

'Z-OC-rz^) 

3 , ^ 

• 

Cfaywv. 

/ O ^ ^ 
5 0 

3 
Q50 

Samplers: T W ^ j J M F 

pen v o r rn r^ 

nitro .. .. cyanide 

Date-*^ l ^~^ l^ ' ^ Sample Time:-

Stabilization Test | 

TIME/ 
VOLUME 
) 0 ' . o ^ y 

2.-:>' 

3- / aso-

4. 

5. 

6. 

7. 

Appearance; c 

TEMP 
CENT. 

\o% 

)0.% 

)t) n 

COND. 
umhos 

"isoo 
%soo 
^ ^ J V 

COND. 
®25 

]Q y C..VN vj-oiy: i '^ j sli5^l\Jr-!'-/ <:.'6 

pH 

^=2-^5 

? - 5 ^ 

^.zg* 

Eh 

t-(c\y 

Odor: yejS 

Comments: 

Otiiers Pr< >sent \y^:r\^ 

TOC semi-volatile f. metal 

- o i l&grease - 200 ml filter "̂ 0 

t mpfal 

0 ml filter _ 

others 



Barr 
Engineering Company 

FIELD LOG DATA SHEET 
Station:- P - to I 

CUent rs>^(9 ^ ? ^ 'P Project No. I /1^ i^ifi^ i-j*:^! "̂ i? LTÎ ^ I<^ISI 

Ti t ra t ion : )/5'=TC I c t c , = . , ^ *- < -

General 

Barr Lock: Y N 

Casing Dia: (in.) 

Total Depth (ft) 

Static Depth (ft) , 

Water Depth: 

WeU Vol. (gal.) 

Purge Method: 

Samp. Method: 

Start Time:" 

Stop Time: 

Duration: (min.) 

Rate, gpm: 

Volume Purged: 

Samplers: cSVv\ 

gen v o r 

nitro cyanid 

i 
P/^ 

5 ; / 2 

L ' \z^ 

(t? o 

""IfypcA 

<£?0 

\ 

COD -

e 

Date: ^ ^ Z 4 - 1 ^ "- Sample Time: -

Stabilization Test | 

TIME/ 
VOLUME 

2 ^ ' V 

3- ^ ^ 6 ' ' « ' 
. lo 'Ol / 

4- /^-7/>Al^ 

5. 

6. 

7. 

TEMP 
CENT. 

l . z 

^ . 1 ' 

io'le> 

(o'(cP 

COND. 
umhos 

loJO 

lo5o 

] o 5 o 

\ o ^ 

<ŝ  

Appearance; 

COND. 
®25 

- pH 

%. 0 2^ 

l.n°i 

- 7 . 7 6 

- 7 . 7 b 

Eh 

Odor: 

Comments: 5 6 ^ ^ L / ^ ^, ̂  

Others Present t ^ T , 

TOC semi-volatile f. 

- oil & grease 200 ml fUter 

metal . t metal 

ĉO 0 ml filter _ 

others 



n i p n f A J ^ ^ - ^ ^ f 

B a i T 
Engineering Company 

FIELD LOG DATA SHEET 
Station:. f - l o Z . 

Project No. i/ P i^i ^ - ^ | - | ^ i^ | -^ |J- |^ i^ P i' , 

Tnrarion! [OatA\U',^t/^ k L L -

General 

Barr Lock: Y N 

Casing Dia: (in.) 

Total Depth (ft) 

Static Depth (ft) , 

Water Deptii: 

Well VoL (gal.) 

Purge Method: 

Samp. Method: 

Start Time: 

Stop Time: 

Duration: (min.) 

Rate, gpm: 

Volume Purged: 

Samplers: ^ ^ p 

gen VOC 

nitro.. .. cyanid 

V 
/ ^ ^ 

I'D. O ' 

6<3 

2 ; 5 o 

^ t x D 

-yo 
W Q r̂A 

• 7 0 

COD 

e 

Date:. 3 /^f/ ^^ Sample Time:-

Stabilization Test 

TIME/ 
VOLUME 

2 - ^ ' ' ^ ^ " ^ 

3 3 ' 3 5 / , 

4 3 -45 / 

6. 

7. 

r .5 
TEMP 
CENT. 

IDM 

lo . - ] 

10,^ .^ 

li;. ^ 

l o - t ^ ' 

COND. 
umhos 

( p % 0 

(^ '60 

^ I P -

• ̂  go -
6 ^ u-

COND. 
@25 

Appearance; c ^ l i ^ ^ J ^ - / O G A L . T U 

1 0 • / 
pH 

7 , 3 0 

Z s r 
1, ^c. -

1 .60 '̂ 

• ' ! ' ' -

^ 

Eh 

' • 

2^f? 

i^ cJe-^r 1 

Odor: / N 1 ^ ^ ^ - / ^ i t ^ ^ u e g>A^^k:^>^<,>u/A(O 

Comments: 

Others Present i j Tt) 

TCXI semi-volatile ... f. metal 

- oU& grease 200 ml fiUe*" "̂ (1 

_ t metal _ 

0 ml filter _ 

others 



Barr 
Engineering Company 

FIELD LOG DATA SHEET 
Station:. P-/Q3 

CUent l^^(=>'^^P Project No. î  |3 i ^ | 4 | ^ | - | 0 |0|3 izns i^iJi / 

T<>ration: ^ ^ - ^ ' " ^ - ^ ^ "-

General 

BarrI-ock:(^N 

Casing Dia: (in.) 

Total Deptii (ft) 

Static Deptii (ft.) , 

Water Deptii: 

WeU Vol. (gal.) 

Purge Method: 

Samp. Method: 

Start Time: 

Stop Time: 

Duration: (min.) 

Rate, gpm: 

Volume Purged: 

Samplers: ;̂;̂ YvNp 

gen VOC 

nitro cyanid 

V 

/ / 4 

/ 5 . ^ ' 

l U 

A, a •-•'̂ ^ 

}'^--^5 

12'. z5 

/ 1 0 

^ 1 GPr^ 

no i 

COD 

e 

Date: -^ / ? + / ' ? ? ' Sample Time: -

Stabilization Test | 

TIME/ 
VOLUME 

2 " • 2 « ' / 4 P / ; / * ^ 

3 . "••'^^/ssdAL 

4. 7676/4^ 

5. /ll^AL 

\ Z . I - L / 

6. /%iCf . i . 

7. 

lEMP 
CENT. 

/ 0 . 6 

ion 
1.-3 

<̂  S -̂

^^g-^ 
%A^ 

COND. 
umhos 

JOZo 

^ ^ O 

'^%o 

^ ^ 

^ / 

COND. 
@25 

pH 

-7,(a-(o 

1. 6 7 

1 , ^ ^ 

7 . S ô ^ 

7 , ^ ^ ^ 

Eh 

'• 

/ ' 

1.̂ 0 . / 

Appearance; d^t^^t^ o - lo Gf î—• TUvi oU^ r . 

Odor: ^ „ ^ £ 

Comments: Q^ ^ ,^^^< ^ ^-jAi-i^T i 

C3) '=-'̂ '̂ <u 

Others Present (^J r P 

T(X! _ semi-voiatile f. metal t. metal 

oU& grease - 200 ml filter W 0 ml filter _ 

others 

file:///Z.I-L


B a i T 
Engineering Company 

FIELD LOG DATA SHEET 
Station: ^ - ^ ^ ^ 

Oient ^\^0 ' c^c^P Project No. 1/ i3i^t4f? \-\n\C:>\I |31S> 1^1^/ 1 

T r t r a t i n n r u v J ^ ^ ^ ^ ' C C Date: : ^ /Jd/__3L?- Sample Time: 

General 

Barr Lock: ($>N 

Casing Dia: (in.) 

Total Depth (ft.) 

Static Deptii (ft.) , 

Water Deptii: 

WeU VoL (gal.) 

Purge Method: 

Samp. Method: 

Start Time: 

Stop Time: 

Duration: (min.) 

Rate, gpm: 

Volume Purged: 

Samplers: - j v \ 

gen VOC 

nitro cyanid 

^ 

I'A 

1 ^ , ^ 

U-G> 

A' eof^r 

j ' . o S 
Z ' - ^ o 

%s 
1 CpyA 

% J 

^ 

COD 

e 

Stabilization Test | 

TIME/ 
VOLUME 

1. ^ • ' % - . 

2 ^-^y 

A z ' ' V 
4 . A_7 o/>'-

5- A^ ;̂̂  
6. 

7. 

r -5 
TEMP 
CENT. 

\ l l 

^.3 
^-"5-
?. i--

r^^ 

COND. 
umhos 

- i t o 

10 0 
l O c y 

1 Oo^ 

' 1 m^-

COND. 
@25 

pH 

7 . ^ / 

1.7.(0 

n .oz •̂ ' 

-n- 0 ( 0 -̂  

7 , o 7 ^ 

Eh 

Appearance; (L-î t̂ cP^̂  /6 c^^i- — 7 ^ ^ , cCt_^^ 

Odor: AioA/e - A(2>oi/c <î .-.>>tu!c 6^a.v.vji:. . 

Comments: i^.^u-r ^3;/^ - ,̂̂ .-1 c.v,J!-
<9ii.i«iUr 6fc^i((«/0 C a l o f -7-0 

Others Present C ^ T O 

TOC . semi-volatile f. metal t metal 

_ on& grease 200 ml filtPr SO 0 ml filter _ 

others 
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MONITORING WELL DEVELOPMENT FORM 
BARR ENGINEERING COMPANY 

i / ^ 

SITE: v^cr R . i : /F9 

WELL IDENTIFICATION: YTWAJ-^ 'S 

JOB#: l 3 M - £ ? C 3 j e c _ 5 2 . 

WEATHER: -s f^^Ay rtfu'i^^ ' l ^ ^ * ^ y ^ i>^ , 1 0 " f 

DEVELOPER NAME: B- LovyeJoAd uOri::> 

DEVELOPMENT METHOD: ^u*^e ̂ J ? ^ C M ^ ^ B^pi^t^^p 

DESCRIPTION OF EQUIPMENT: J . ' ^ ' ,/ , 7 3 •> ; 
r r r 

DATE START: ^ - I4 -<R3 
DATE FINISH: c\ - \H-c\^ 

TIME START: ̂ '-ZO 
TIME FINISH: \ ^ : co 

WATER LEVEL BEFORE PUMPING: ^ ; ije l . ^ d \>e. \ou> \ > «»^n'<;ir 

RATE OR 
H2LL!ME TEMP(C) £QNQ%U 

ir-' 
ifjii^W-i^ i : 

WATER 
APPEARANCE 

rAetAAti 

SCHAJOAJI ^W(^ 

WAT.'iO I?. »Wg^ Z?!̂ -. n .̂ 6̂ <vc 1̂  ' 60g / I •' 
( A f A r hp ({otAdi^ 

S^ i e . a r ' 

I' '.Z^g 

ll • z g 

43* 
IG J k l 

_Ui. 

H ' . 3 g 

IM'. -̂̂ ^ 

iLr.55 

1 ^ . ^ 

15 

i kJ 

f c M 

Hi.3 ^ 

C o o / — 

^ g g / 7 . ? 

L O O / -l.'A 

l o o - I n -H 
(,Do f n . H 

iq .5° (^^o/•7.>^ 

.£i£^ 
f i f g ^ r 
./. ' . ' / ^ i 

J c f l j ^ 

. ^ r.rtffr 
•J'^jnur' 
tMjour 

i k : 
1 6 . 6 ' 

cf.4Al 
<: ( •e^r 

1 5 . 5 ' / T - l - t / ' '• 

\ ^ . ^ t ^.>i>- • 

PJ.'I i i f f r i X i t a 
•-l-g^iikr 

^nA I h t ^ i \ v ^ ^ & f \ \ r 

3 
^ | A . • l l ^ ^ ^ 15'60 l̂ l.=t( 

QomEms 

.Sflrw)^ - f . ^ ^ / v j 
y g j v i / ^ / i ^ A ( - ^ I f 
^ t r ^ r •fl 'ia-ryj 

KO ^ / f o r s^gu'g 

no ^ 7 f g r «A/rJ 
<̂ g ^ ' / f t)^ ^ a r \ d 
• r ^ i j j .^<t/\ cV g> T-gv I n g; 

rtO ^ " l - f or- .=;,«/.({ 
t-fyOt') <a;Lyv^ a> f-r<.( o ^ 

^rAAj ^ a ^ . 
•TitY/c; ^ A n 1̂  

c •e/tAJ A n t ^ f 

^a.^.d 

5 - ' o S^/^ 
•T- i::) 

6 - ID 

t) - ' O 
'I.l..'.'^/ "^"T:! . 

NOTES: 
J2^ ^u.T-/:?>'iO/g \A)/ PViZ pl< __ -J f"r^fp<:? , 

^ ' • 1 ' \ 

h> '^'•'iO a - i ' <rf^,^ iV I37i ^ • ?-^^ h L ^ ;/ P l / ^ 

-t? 
f-

•fr? f o : f ? • ^ f 7 
j it-f 

1 0 ' ' ^ 
)n-W/ -HO 

10 apfy^ - h l o ' Z.*? 

^ ^ a , V '•^tA.rg>'''\a^ HSti P \ /g^ 'o(i/uH 4 ? \ 0 ' . H 0 : 

l i ? ' . 6 7 brli:^' '^ 5 , u r r - . ' ^ l '-"/ f ^ P ' ' ^ ' " ^ i l ' , 0 7 

" ' . 3 0 k- t^ l .^ p :^ . /v - . (5 | ^ '•'•i< ^ r ^ i ^ ^ d - f z : ^ ' ^ i r - 5 5 ^ 

I 7 ' . H I -b I 3 ' 1 S pv.,.Mp,r^ o f ^ ^ ' 3 j p » - >- / 6 ^ ~ i ^ - ^ 0 r ->i7( r^o -> „c / 

' 3 ' . ' 6 ^-^'-A 7M»-r..,t7 o.y '''^^V h ^ i r c k I r 13••26. 



MONITORING WELL DEVELOPMENT FORM Z / 2 -
BARR ENGINEERING COMPANY 

SITE: DEVELOPER NAME: 

' ) WELL IDENTIFICATION: /'AVJ- ^ ( 9 DEVELOPMENT METHOD: 

JOB#: DESCRIPTION OF EQUIPMENT: 

WEATHER: 

DATE START: TIME START: 
DATE FINISH; TIME FINISH: 

WATER LEVEL BEFORE PUMPING: 

RATE OR WATER 
HME MSMMt TEMP(C) CSMiA^ APPEARANCE CQMMENIS 

) 

NOTES: 

\<^:c?^ 
iH-.n 
\ M •, 2-7 

iM- .^g-
^t=, -, C7J? 

^•* ' " J •« " 'J ^ m.. ,7 
«;.,,-n/ , . , j / f^^/6 -fp \ H . Z ' 7 

/ - - ' /» ' - p./xv"A7,>^ . . / .. ^ ^ f - i - . Q . c o l -^ 1 4 . " 3 ^ 
KT' / 'M^V pi. / | . ,T »-> . r ' J I " / ( ^^ .U•^ /^ -^^ ' ^ 7 ^ " '5^ < w K i v > i 

^ ^ i . '^. ' • ' ' i?. j 'T\/ .-^ d ? ' ' ^ / . 

"—T 

l i ' 
i-f 10 .7 ,3/3/vi 

M.-,'i^r ^ 

-

n * ' V . ^ t f f P ' " 



• ^ > ) A ^ • ^ • • • ' ) ^ ^ • % : ^ ^ • ^ • 

•-•?i;v^'^^--/.;^r;^.vj-r4"^';r;.::-

. . ; . V ~ ' - . - I ; - : - - - . - I • • - • w « g . ^ 
! • < - . " " - ' ' - ' . I - -• 

• - - 1 7 

'^^s:\^:f!^^z^i-^P9f(-^-^^ 
::;:.; 17.- -'̂ i 

.,j.V7-. ' - 1 | -

.'V., 

I - -• - • •> • •-' 5 ''"y' 

r ^ ^ i - ' V 

^^?#^7g|':^vgr4?T^ 
L . ' • ' . , 

• ~ ^ j . '.li.-'J'-/. ' 

n,y^^•^^•-..,^ 

' v • i ^~ 

^ ' T ^ - j - -

- 2 2 > . : . | i -^^ \ l -y - , .^ 

..^O'ZJ:;^^ f y u ^ . ^ v " 

app'-i^ 

ffi^.uY»^ 'j> ̂  ^ y ^ i f l 

J i — 

%.fi:z*̂ _ 
••- 0 O O ^ ^ ^ f ? ^ ^ ^ '\' 009,1 f ^ 

t .V--".-.-u-.;tii!ir.;;-.'''.v*,v : , v , , , V < ^ . ; . i -.•."'-,- ;.•..•..•••-,•:•-
•i'i^nrf' <L^;::.M O o O 2^^ 

l i . : : 

: l*!--

^ prvo :?̂ v̂ i p gj^j f} ,̂.̂ .,:|:. ooesim 

5 : l ^ l , : . 7 , ^ -
A ' l l t f^^^ 

o^c4: .:; / ' f «3 

FcJT 
0*2/ 

90.^ f l 

: , V s:^ 
^ ^ ' ^ ' V F 

$7»:^/ 

!?'^niW^7^7T 
: " • ' • ' , . - ' • • ' l - t : . : . : • 

^••^ ••- , r • • - . . . . " . ' . . V -

î :.: 'VVv.^•. 

T^yXi^^m^'^ 
O O Q ^ 

"A)Ts 

p^^"~y-pQi:n-^ 

i'f^oî . ::7:^Z9/ '•',••• f=^^V: i^ ,? '^<^ \. - H ? . ? / . 

v:7f7; 

i i 5 ^ 

' l^KS 
O0(9't.l /''^O^ , O U L 1 

• ^ I ir//^ 

/ . . • , - • ; • • ••,; . . « ' • ' ' - . . ."-1 : . " • . . " I t " ' " ' " " ~ 

~^'ZT'0-i. /o^jr:^0"Oy-

' M ^ ? ^ ^ ' - - - ^ ^ ^ ^̂ - ^ W ^ ^ ~ ^ ^ ^' '/J7 9/ 

:-f^^!'*^7<p5ifc./r 

^ ^ ^ 6 Q £ / 1 ; : 

.;-•—, T j ^ . . : ; . . ) „ j - 3 V.IK." 

*'L;v''':-iri'v'-i'"'"^ 

fvO/J^^'A 

^ ^ \ ^ . 
••7,;::-t7.i 

;f°.;t??^^'^K.^|?:r/^5p'^^797:: 

-TT,-

/>̂ f/ m^K^mim 

(D"YC.!-,7jp34H 

: 'EO'Sl-O^r^^-f-^ 

. L 

~S2.^\ 

= ' • < . . : • - r j i ^ r • 

^ ^ ^ p 3 

# • 

I 

i3S NI • 
30Vd 

•i33HS-
" 3 i va 
~31MVN 

3 i v a 
• A 9 a3><oaHO 

'00 9NluaaNI9N3 uuva 

/ . 

, . ^ " 
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BARR ENGINE 

^.6*^ 

:ERING CO. 

THFCKED BY 

n A T F 

1 1 

MAMF 

nATF 

RHFFT IN SFT 

PAf iF IN FILE 

i-J-S Y.A^Z ----- -

1 ! ! • • • . f ; : 

\ ^ ' 7 • _ 7t)Vor:̂ - celo^ / 7 5 z ! J _. J 
p i f < f l ^ ^ • \ ^ '^^^ -' i • 

76 6vi »̂  \A. X , \ \ ^ i l l 
U b^H^7 j ' 

\ CorvC^'.l-OO'. V 

\ • i hrr f i \ 1^.0: • : 

i \c t \ j ^ . Z o • : 
. 1 • • " 

: • i • ' . 1 • . ; • 

! - 1 • h • . • 

i ! '. -. i • . ; i ; ! 1 • • L , i 

. ^ . - : i % - A ' ^ . L L_,. J i J J . _L ._ '-kr^lt . J i \ .. c kw f i t : ^ . 
u.LiA. u i . _ j ^ " _ . i - ^ . ' : . _ . 7 . . - L „ . _ l .4^^(. M_6. \&.J .7 . 

; • ^ i ^ • ! 1 j ' ^ "̂  • 1 

i 

; 

i 

1 

; 1 

; • 1 

I 

! i I i • ^ i ' ^ ^ ^ . o i 
t ' 1 

I 1 •: . ; 

' • ' • • ' -

j ! i > 

< < 1 ^ 

i ! i 1 

; . : i 
•' • ' M ' 

' ; - ! : i 

\ ' \ ' 

' : i • ' ; 

h t ^ ,76.01 ! 

j - t ' . . , 1 ' . 1 1 • \ I 
i • ; : . i 

; i • -' i ' • ! 

i ! • 

i '-
• ! ! - • ; 

1 

* J 

' i I"-"" i i 
1 1 1 1 ; • • • • 1 1 ; i ! • • • ' • ' i 

' • • ! ) 7 - ! ! j . i 

: ' ! ^ • i m - ^ \ 
.. : .lAliS : 

1 M i •• •. ••^' 

'"7;7p ; i x i - ^ /<;.o 

' •- i • 7 - • ! - - • / • " • 

' • 1 ' ' . • ' • " • ' " ; . ' ; • - , . ' ' • ' • ' : - : ' ' ' : 

( > - ] ! ' • • • • : • - • ' " 

i . t-I^_....M. _„.J ..M : _ 1 . : , 



BARR ENGINEERING CO. 

CHECKED BY. 
DATE 

NAME_ 
DATE _ 
SHEET. 
PAGE_ 

. IN SET 

.IN FILE 

^<'^M^T 
., f . 

AZSLM 

"'^i^^'^'^W^k^\ 
•-f..-:,J>.-a-4..-7-V. ; j 

* * i . ^ . . . -* ^ . 

?T-'/^:"-;-

Jt<^^ 
Lfvmjci 

COi ̂ 

A<:î E 

miia 

V.G^ 

.^•;:v-0' 

»* ;: h 

IMMIT 

:̂?€^7 
•.•-;-5--»-.u-".-T-.">.-• 

t-y^-. 

o?sa 
.-S'."- - ! • 

- Ic^ t^ 
^feuD. 

k t ^ 

:rA 

i»^ 
,-m 

i P y ^ , ' y . - -CoKicJ 

- v ^ i I2 t0 \ : 

Md-
.".•- ',-

7^ii^ 

itibot) 

X l ^ Q -

•i£m33L 

•to-f 
iH-

i § m 
7:/2J5-

"^G^Afel^ 
- I 

1:3:2-! 7-

;:./v;.;''^ ^ ^ ! : <:i»>i4 

J4<.=uej 

Ki^r^ iZ^O 

J/I^27^dLie<&q.C T 
.Ct̂ vV 

r t 
_ — J . 

Cofsjy. 10,000, 
ilSL 

aSk£L 

A 

9S00\ 
UJL 
S,7Z\ 

• ' \ • " i ^ . ^ ^,\'!f—'C1^-cfc7-

ig^QO 

i_i^^ ILQ: 

I'cW 
j *>s?? 

atiri 
f-a 

I - i l ! 

7 ^Cft/$>; CQ/Vi I 

.-< I ._Latll 
r r—r 

a^l 
l^ 

"̂ '(Cioo' C T I A ^ 



BARR ENGINEERING CO. 

CHECKED BY. 
DATE 

N A M E . 
DATE _ 
SHEET. 
PAGE_ 

. IN SET 

.IN FILE 

- • - ' - - ' 7 - . j . - " " ! "_; 
:i-7 7]l:7..-. • 1. .- ! . . 
-•• ^"77-- ' - 4 — — ' -

i ^ 

;, I 



SITE: 

WELL IDENTIFICATION 

JOB#: rr»io€'b 

WEATHER: 

MONITORING WELL DEVELOPMENT FORM 
BARR ENGINEERING COMPANY 

DEVELOPER NAME: 

DEVELOPMENT METVIOD: 

TIME 

Q ^ ^ „ 

|c)»V 

1050 

nil 
I U P 

DESCRIPTION OF EQUIPMENT: 

RATEOR , WATER - S ^ " " ^ ^ ^ ^ ' ^ ^ ' ' ^ • 
^̂ QLUME TEMP(0) CQNEVbU APPEARANCE £QMMQi£S 

DATESTART: ^ / ' J ' i ^ 
DATE FINISH: 

WATER LEVEL BEFORE PUMPING: 

TIME START: o f o o 
TIME FINISH: 

STA'Z-r <t: 

Jt£S 

6rc>p piAAviva ^ y v ^ y <P-o-r >.>̂  (i9w>.'v-s. 
__ _ _ _ _ _ _ _ r̂cTW-TN gc?tt̂ f̂cW \JOU.I6C-

[000 /7.1^ C \ecxr fi?.(-0 <gVa rv-'S 

f^r^^i-T P w ^ P 

• ^ 

^ O ^ n ' C ^ \Oedfy.if- r ]P!^r _L1 

l l d j ^ 

I t ^ 3 I7^C JO 

IT°C> >\06 7 ?>^ f \eu<' . U gte^ P'^^'p - < . ' ^ tA/̂  

S t < . ^ m<:l|, 6Tcpp,^ . i | ^ 

1\<II <>k̂  flu. 

ntk£ 

!•? 

jyco , tuvs- i^'?/ 

\ZlS~ - ( L|.0P - Qie.cD^r\ 
\3^V 

•/-A.z ujcf/. 

^p<5 

ins-

15-^ 

NOTES: 

^ r i t ^ T f>l>.»s p - pUk/TÂ t r< O-t" ^ ' Ẑ  . ^ (^p 

^T-?°C 
I loo y^S;.̂  c (g<&^r, i>< /̂w fjM^ c^rst.,-^'^ / < t r ^ £ > / i ' ) i - ) . 

IT.S'C- iiooy ?'i^ c ] e o . r too ^ygnw-^a 

\'^'^t' ^ - ^ 

' ^ ^ - j ^ r ^ t ^ ^ LOt- C^./O^ (rv^v^gp l/.aft.̂  fte./v> pusufZ/^,^ ) 
L..Oig. BTOfc. 

l oL l^<^'i L . / / 5 T & ^ 

file:///jou.i6C
file:///ecxr
file:///Oedfy.if
file:///ZlS~


MONfTORING WELL DEVELOPMENT FORM 
BARR ENGINEERING COMPANY 

SITE: W56-u;>^P 

W a i IDENTIFICATION: I^IA) -"J 5 

JOB#: / 3 / . ^ i - oo3 j$ i , 

WEATHER: p-Oo^cf f / l - j^o 

DATE START: ̂ /q /*? 5 
DATE FINISH: 9( 113 

WATER LEVEL BEFORE PUMPING: ^^0'^ Zt.i.s^rxhJ 

DEVELOPER NAME: ^ ^ ^ ^ J ^ K C&S^a. C^TG) 

DEVELOPMENT METHOD: p^"^ J - - ^ ^ ' ^ '^^ 
r ^ Soyz G<5 

DESCRIPTION OF EQUIPMENT: SiC / , 7 " HA.o» ? . ^ ^ .A,O 

TIME START: 
TIMERNISH: 

/S :oo 

RATE OR 
HME \!QLLB^ TEMP{C) £QbU^ 

*g »̂  — = I 

WATER 
rpM APPEARANCE 

j ; 
S o t l . t g 6 u i / S\jtLb£ lS,lc>cl. 

•» 

NOTES; 

\AJ;^'U yu Pu/vriA (g^ mob;I ' R - ^ 7 ^ A . - ^ . i p <>^T\ 

^ 



MONITORING WELL DEVELOPMENT FORM 
BARR ENGINEERING COMPANY 

SITE: UO<̂ P < 2 . l / f S DEVELOPER NAME: j A g / f ( \ . fV lael ler 

) WELL IDENTIFICATION: fnuOO'^'D DEVELOPMENT METWDD: P^^^p i . S I A ^ ^ l o / Q-.j Pu.. 
q Cl\A>x (!t)oy^ \3UrtkJ 

JOB#: l 3 > A ' ^ - o o ^ CTSLSS- DESCRIPTION OF EQUIPMENT: 
, - l O a ^ l - . A ^ ' W l4zJ«e Pu.vv^p 0 ^ O ^ K J l,Wol:>,/ 

WEATHER:4>u«rN^,(3r,s^-£y,^'>'='' ft-ry ^^^^^ (Z-̂  ; P—^J?^ . ^ - ^ A ^ ^ ^ / 

- DATESTART: ? / , o M ^ TIMESTART:^.o / f c ^ ^ ^ ^ ^ ' j ' ' ^ ' ^ ^ ' ^ ''''^'^^^"^ ' 
DATE FINISH: TIME FINISH: ^ ^ ^ ^ ^ - ^ s b ) . 

WATER LEVa BEFORE PUMPING: g 

RATE OR WATER 
iffiLUME TEMP(Q) COMD/pU APPEAF 

0^3-g o _ _ _ L i _ r>/A,ik gy/a /̂ fe^euJA - Bl^ l^ ^ . j f u . - pl^uo/-'<r g l i )<^ 
HME VOLUME TEMP(Q) CQliD/pU APPEARANCE CGMMQflS 

^ ' " n^ ik ^ H f l L i k y ^ / fe'TeuJA "B l^ fc , ^ • I f i / . - p l ^ 

O^Ug -095^? < u f ^ t ^ UJCtl-
0^00 Cyx« k.'VaLv.i, wAu.<krY. 
pqitf l̂<^C> 1 1 ' ' ^ £S00/?.^ \t ^ I ?.^0y / " " -^ i^f l ^ • ( ^ ' ' • ' ^ -
f i i . ^^)OD ' ^'^r^ u/t: / 1 . " 

{}H>{i _______ ^w^yg< ^^'^ lo v^i->^s. 

>^r3> 3ct:> - - . - .. - ^ -

|Q$̂ 4 TTg" I'^oc "?£^/JT> ftggr ?OI</KW. v^^v Q-LO gr'̂ Mp ^>r-.^ ' r/r'..,.c upcitt.i-^-^ 

113S- > g O g,iA^'^ ^ i T . 

_ ^ — ^ _ _ I | i — ^ — ^ — ^ — — — — ^ 

NOTES: 1 0 ^ ^ 
o«>r o A ^ /^ r^ l • 3 - ^ € T^T-^/ ^ p - i U : ^ I f ' . g ' * 

5-0*,.=<K.' O^S€ ^Cr- i^ l i QHUl ^ r^i f^ '^ i / 'v i iA . 
f A c U Tv"7vt U-e. -^ur-vC i,.rt-7u.l\ I'fN fvV)a<T.̂  \ Coo\ r4, "̂ m.x 
^yL to(Lti ' ' ^ 

t . l i ' i i ^ S ' ^ ^ ' ^ O / i i ^ - o " . 

, -

file:///3UrtkJ


m 
A 

, -0. MONITORING WELL DEVELOPMENT FORM 

, BARR ENGINEERING COMPANY 

Sjre: DEVELOPER NAME: 

WELLIDENHFICATION: f A v o ' ^ ^ DEVELOPMENT METHOD: 
jQQ ̂  DESCRIPTION OF EQUIPMENT: 

WEATHER: 

5 f IE^»^.S&^ TIME START: 
DATE F I N I S H : - ^ ^ _ ^ TIMEFINISH: 

WATER LEVEL BEFORE PUMPING: ^ ^ ^ 

RATE OR ^ A l t T ^ 
HME IfflLUME TEEMEiCl fiCML^ij APPEARANCt -< _^ COMMENTS 

•AcrT, 

I lilt- f-«wir ft..., -̂  ^ ' ' - ' |î ir smorJV'N ̂  

\ii-5-u i:^7^<r ' \'̂ °C T^oofS-? fVmoh^P A/y.rg^iv^U/m.vK 
1$C>5" .sT/̂ TiT f W t p Ay. '/^lls'ft^C) i ^ <j ,^- f4^ o^iArcfl-

y |<r?0 ISOC3 ^T»r, Vw^p - <^ry ix-jru" ' 
i . ^^Q ,<TA.̂ T (>tunp> , , 

[ S ' S ' P | g ^ $ ~ l3.S* 'g . lSCOl^->l- P \ r Y i W g^^«-Y-- \ l e ^ fenT^i^r^f, . g )<Kg M X : ' ) 

fC,>S" ^ l l - : ^ S " S.t»̂ >.»;,̂ , U J C U - PV'NxV>e^ .gX. , / (o l»V O»" I c7>Ur r ) A 

\hki~ I? 7 ^ - i l .5"£! 7&'go/ g.7 rV ,̂lj<>w- ov^ .y '^Vc^/ .nT" f i : ^ ?>r>^-^.g.^,->-•:>-

)7Ag^ '?~^6~ \'^-S''C 7̂ tZ?î .«- < D I I ^ / . GSAO f^-r^^"^^ 

NOTES: 
'̂ >̂ i-o . ^cfc t̂̂  Ur^\ • 0,,/^ (̂ -m. 7o7.<t( (^c>tk '^i^.g ' -grog 

- NO '=^A'ii^y<:^\- A'^<^a>v^uUW i''^ lOe^U OAT, i^^ L > > ^ g U . 

file:///ii-5-u
file:///hki~


1/ 

MONITORING WELL DEVELOPMENT FORM 
BARR ENGINEERING COMPANY 

SITE: 

WELL IDENTIFICATION: m^^/^ 0 ^ ^ ^ 

JOB#: 

WEATHER: 

DATESTART: ^ A ' A i t — f.^e^w/ TIME START: 
DATE FINISH: TIMEFINISH: 

WATER LEVEL BEFORE PUMPING: 

"DEVELOPER.NAME: -:rwe-/Vv>;|-:^- m ^ ^ l i ^ ^ -

DEVELOPMENT METHOD: 

DESCRIPTION OF EQUIPMENT: 
li 

WA--C-M ' 
Pl».•\vlp^•^ 

'K^rri t'Oi'i*^ 

UUAlCl fFf 
TTME 

10 3-p 

Ult£| 

VOLUME 

— <t?_ . : . 

_ ,11* 

U?6 

' 
_, 

-

• 

NOTES: 
i o r . 3<6§ 

RATE OR 
VOLUME TEMP(C) Q f > ^ ^ APPEARANCE 

\%^C, 7f(?0 / ^ - ^ - AT^ b^r , C Uu.-r . C- M ) g?ra, r̂S . 

piv~vip «-v»>--5 

COMMENTS 

)k.<'L 750O / ^ . ^ 
i g . 6 " ^ 7Jgo /g-> 

L.'^shf o/^''<- (.o(t^<~ 

O l f rT rc>l(y^ 

ll 

(Ajgk-T ' j e r r . ^ Ck.fc-O'gtv . ~ 
v/. Q u . o ^<^a .>"••> 

V V 

I ' 
vl 

TA^/le^j Î V^^^p fn ^^;^ ̂ ^;^ 

feiO ^m. , r^^ 

\Je 
f̂ 7op pu.w(^ 

^ 1/^ 
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MONITORING VI^LL DEVELOPMENT FORM 
BARR ENGINEERING COMPANY 

SITE: u\/CP e r / P S DEVELOPER NAME: 3 . L o ^ x ^ ^ CONT'D 

WELL IDENTIFICATION: m i V - ^ S DEVELOPMENT METHOD: <$tcme. u / F^C p > ( ^ C \Or^ (^^ 

JOB#: \'̂  H ^ - o o 3 JBUo 7- DESCRIPTION OF EQUIPMENT: < V 

WEATHER: rvurxL, f c ^ o \ ( 6 5 ' ^ ^ ^ \ ' i e M uO I'^v^ 

/ 
DATESTART: ^ - t U - ^ 3 TTME START: 1<*=''OC? 
DATE FINISH: <̂  > »s^ o, 3 TIME FINISH: ^ ^ \'^ 

WATER LEVEL BEFORE PUMPING: y . s 6 pr^ S . S ^ ' \ ^ \ o ^ \v^ o f r i ^ ^ - l 6 . 0 S ' 4 v L o l h r ^ 
o f vJcll "frvrv^ 'hit) oX. 

RATE OR WATER ^=^^ 
HME VOLUME TEMPfC) Q S M i A x l APPEARANCE C Q M M E N I S 

%[H-^3 \ ^ ' t l o ) n ^ ^ . ^ \ ( , -5 T,o\ .o / ' i . \^ cXonAt^ ,cnyo\Lfco\,rr^ gtAsr <^a^A ^ ^ H 
\(y:2.(, ! c > w Z r \H .5 TzSbJir .T- cXf^r oU.rt arcf*^ .rru>litw^A.y>r- |.-+He. 

I 

\0^)>p>^ \ ^ - 5 '2.2.Sh/(^.7- cXfjLr ofi\reartfj~,.rool-lr!W^Ay>r li'+He. '•I.OAA 
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NOTES: 
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MONITORING WELL DEVELOPMENT FORM 
BARR ENGINEERING COMPANY 

SITE: ' ^ ' - P 

WELL IDENTIFICATION: "f S 

JOB#: / \ H<f o o^ :iSL S X 

WEATHER: I (S*-^ f^^-^ 

DATESTART: V » ^ 
DATE FINISH: -? /a :^ 

DEVELOPER NAME: D D / A 

DEVELOPMENT METVIOD: x " S./b. 

DESCRIPTION OF EQUIPMENT: 

TIME START: l 3 ' ^ ^ 
TIMEFINISH: / 5 T V 3 

i.-^W^s 

WATER LEVEL BEFORE PUMPING: 5 - % ? 

HME 
RATE OR . WATER; 
VOLUME TEMP(O) OONO/ )^ APPEARANCE 

_iii_dB /^-^ 
3. g ^ fm / S . 0 

COMMENTS 

NOTES: 

A* f 5 0 *^A|1O»\ t pwy^'^A 
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MONITORING WELL DEVELOPMENT FORM 
• , BARR ENGINEERING COMPANY . 

^ \ ^ 

SITE: U)CP f ^ X / f : 5 - *•:^''-'*'^^'-•—71bB^LOPER'NAM^-^.-JAS .. 

WELL IDENTIFICATION: rnu^qn DEVELOPMENT METHOD: 

JOB#: i2)ji^oi 'C3CP5 T5^ 5 " ^ DESCRIPTION OF EQUIPMENT: 

WEATHER: C l o t ^ ^ <%^̂ '̂2ryj ^ ^ •/ -^ ^ ^ ' ^^ 

DATESTART: '? / i3 i l3 
DATE FINISH: 

TIME START: \ lOO - P̂ 'BO 
TIME FINISH: 

r - ^ 0 
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MONITORING WEU DEVELOPMENT FORM 
BARR ENGINEERING COMPANY 

SITE: \^ i69 KL\\^^ DEVELOPER NAME: bO'*^ 

A WELL IDENTIFICATION: <?& DEVELOPMENT METHO^.^Wv Ce«<V- p )>^ - ) - ^ ^«^ t? . 

J0B#:I2 M«} o o ^ T S L 6"^ DESCRIPTION OF EQUIPMERTT 

WEATHER:''; Yn^V\ ri^y^ j ? » > ^ ^ / tv>o^ 

DATESTART: '?A*V • TIMESTART: / ^ i - ^ " * ; _ U x ^ ^ / ^ ° ' - z "^SVA* 

DATE FINISH: ^ /30 TIMEFINISH: r g : p « ~ ' ^ \ \ : 0 ' ^ 

WATER LEVEL BEFORE PUMPING: (,-o*> 

'•'\- RATEOR , WATER 
KME VOLUME TFMPiC) - n o N n / . ^ APPEARANCE COMMENTS 
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SITE: ioc p 

WELL IDENTIFICATION: ^ t> 

JOB#: /3 of^ oe>7 o i t . S J -

WEATHER: 5u'*^*-7, do*/, * ^ « c ^ 

DATESTART: o»/a«i 
DATE FINISH: i / j o 

MONITORING WELL DEVELOPMENT FORM 
BARR ENGINEERING COMPANY 

DEVB-OPERNAME: bt>AA. 

DEVELOPMENT METVIOD: z " 5«/k, p - " ^ 

DESCRIPTION OF EQUIPMENT: 

7 0 OsvOt. 

m^̂  vjo 
TIMESTART: '^58 f - . t iS ' 
TIMEFINISH: i d o o „ o 7-

WATER LEVEL BEFORE PUMPING: 6. 0 ^ 

HME 

f » H : 

£OMMQ£[S 
RATEOR . WATER 
VOLUME l E M E i Q £ 0 N I 2 ^ ^ APPEARANCE 
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> I : D 1 - 5 t w f O ^ f tyy*r^ 

7^0 <7 ?-9 
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; . - : ; . - |«. ' . - . . ' . : , - , i 

. >- , . ' - i i - \ - ' 1-. 

o:;77-?7 

•? -̂"7';5';„ 

::"7;y;:^ 

^is& 

c ^ # 

• ; , ,,, l :;.Mi:..:; 
1 • ' . -

^^^-.-T^ 
^ ) M y , 
" ' • ; : : . - , - : . v ; . 

' T ^ ' ^ - - ' ' 

, . — . ' - • . - M 

.,M-vVM,5- .-•-

v.- • ' • . - . •• •; . Y 

' ' » . ' T ' • " ' 

- " . " ; • " ' . ' . » 

. I ' . V ' . " - ••.- '- i ' ' 

7^7-^V'!-- • •-' 
'•^ly^^pi-i. /-_ ..1. 

V ' - " "V-7?.^ ••:-•' 

,--r j : •.•..;,. ;., --

•^^W^.i^i!if€-^ 

• • j i - r - • . • • . - - ' ' • ; • 

fe«i.f.5'.-r..-?i,-r:" 

•a^ifeiv'^.:^-: 

-t '1 . ' ;*->^.^'T:Mf.. ' . • 

. •7 l i^ .>Tai i ; ' ; . - , -L>. . i -

SMt^^lf' 
i f t S j l : 
mf:-'̂ " 
' < • / - * - - ^ • y < * 



• • ' / BARR ENGINEERING CO. 

CHECKED BY. 

DATE 

NAME. 

DATE _ 

SHEET. 

P A G E . 
. IN SET 
.IN FILE 

JXSEI^ 

-'SVCV^K: 

THuJO 
5.?^ 

-Wt'lLO-OtuAUE 
•Va- r 

7 fH7^ - S.zg> 
- . - , * 1/.- -.- I . 

.^6/f/^ ̂̂ . 5 

wjo^^OgM:^ 

: ^ M P J M ^ 

-f-̂  H • J^GiZiI 
cLiicil 
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MONITORING W E L L DEVELOPMENT FORM 
BARR ENGINEERING COMPANY 

SK 

SITE: NS^ ' i ^ t ^^ DEVELOPER NAME: g ^ ^ l ^ ^ v . „ . < / r ^ o r o ) 

^ yNBX. IDENTIFICATION: M i \ / - / / S DEVELOPMENT METHOD: h ^ . ^ ^ S [c . ^ \ ^^^ ^-vj? 
J 2-.''5^b,r^AM7 Cpu^p KOJ) So<L^^; 

JOB#: IZ/'^^^otn^ySL. S I - DESCRIPTION OF EQUIPMENT: -̂  

»»««-nj™ - "^X I.-7" HAJi? POMP 
WEATHER: Su/J^J^ - T O " , „ ̂  , ^ 

DATE START: ^ ' < i - ° \ 1 TIME START: ^.'^^ - 10',I0 B/C f<^^^f 
DATEFINISH: ' ^ - ^ - ' l ^ TIMEFINISH: / ^ ^ - ^ |? '^ (^ ^ " - ^ > " - ^ ^ ' ' ^ ^ Z ? ^ ^ / ' 

WATER LEVEL BEFORE PUMPING: 5. 4 2 r£:£r 'B,£d-e,uo r o p oT= / l ^ s c ^ -
C P ? ; | 0 . 

RATEOR WATER 
HME VOLUME TEMP(G) £ONQ/bLl APPEARANCE £QMMEt£CS 
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MONITORING WELL DEVELOPMENT FORM '̂  ^ 

BARR ENGINEERING COMPANY 

DEVELOPER NAME: C O T ^ (6Y-»«=vy\ Z - o v / ^ - U v ^ ) 

WELLIDENTIFICATIONr/n , ; . v ^ ^ ^ ^ j | T^ DEVELOPMENT METVIOD: S V > T - ^ ^ ^uVvvt> 

JOB #: / y 4 r * \ - o o 5 3 S L 5 l "^^--^-.^SCRIPTION OF EQUIPMENT: 

WEATHER: -75' ' ' ^. ci^t^cfiw^ ^ ^ ~ ^ ^ - ^ j B r - ? i » ^ VT^ t.«<wvv^vx I . " I " K ^ H A ^ U V ^ ^ 

TIMESTART: f S i ^ ~ ^ ' 4 ; 2 o ^ ^ ^ l ^ o ^ f ^ S o « t 6 5 DATESTART: l - T - ' ^ S 
DATE FINISH TIMEFINISH: Z ^ / ^ , ^ _ / ^ ^ 

WATER LEVEL BEFORE PUMPING: >.SoT- / ^ £ o o ^ a D £ 0 

RATEOR WATER 

3.A; 
TIME yOLUME TEMP(C) ^SMlJf^ APPEARANCE 

^^•^^ 
COMMENTS 

'' ^ ,-
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J S J J - . z ^ ^ ^^^__1 
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V S . ^ " Z770 / T - Z . 

__!_3i£f 222i2./Jlz-

NOTES: 
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P/̂ G£ ^ ^ r i 

SITE: AJSG - oocjp 

MONITORING WELL DEVELOPMENT FORM 
BARR ENGINEERING COMPANY , ^ . -̂  

J ^ £ / ^ <LAv>Fc^B^/z<S ^ - ^ - ^ ^ 
DEVELOPER NAME: S r ^ ^ ^ L ^ ^ ^ ^ - ^ ^ ^ ^ 
l\ 

WELL IDENTIFICATION: M I A ) - / ( D ^^/J/pEVELOPMENT METHOD: -^ t iT d- ? u<v\^ 

JOB#: I S / 4 < i - o o 3 35L 5"/ 

WEATHER: 5 I . ,OM; ^ -7o 

DATESTART: *?- - 7 - ^73 
DATE FINISH: q -<g- - ^^ 

WATER LEva. BEFORE PUMPING: 

DESCRIPTION OP^^"^*^"''^^'^- ' ^ ^ ' ^^ '^^ '^ Sfocic 

_ > 2 . " 5 o 6 . f > \ j f y \ f 

TIMESTART: " ^ - ^ ^ " 1^''^° ( ^ ' ^ p ^ ^ f ^ ) 
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MONITORING WELL DEVELOPMENT FORM ^"^j^ ^ ^"^ i \ ^ 
BARR ENGINEERING COMPANY 

SITE: /1/56- - 1^* C ^ DEVELOPER NAME: B - ^o *̂ ^ /<f^ J [^'^ ^ ^ 

WELL IDENTIFICATION: f ^ \ / J - l l h ( f c M •/} DEVELOPMENT METHOD: 

JOB#: ; 3 / « / ? - o © ^ T 5 / . 5 / 

WEATHER: ' 5 ' t f ^ ^ w , ^<?' 

DESCRIPTION OF EQUIPMENT: 
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DATESTART: f ' 7 ' ^ 3 
DATE FINISH: ? - - ? ^ 

TTME START: S'^-^ J p " ŝ-̂ î  
TIMEFINISH: )2 . lO 
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WATER LEVEL BEFORE PUMPING: 
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NOTES: 
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MONfTORING WELL DEVELOPMENT FORM 
BARR ENGINEERING COMPANY 

SITE: 

WaLIDemFICATTON: 'AfU/ -11 fi 

JOB#: 

WEATHER: 

DATESTART: 1 - 9 - - 1 ^ 
^DATEFINISH: l - n ~ ' ^J 

DEVB.OPERNAME: 

DEVaOPMENT METHOD: 

DESCRIPTION OF EQUIPMEhTT: 

TIME START: )J\ ?S" 7 2 ^ ^ b r ^ ^ ^ , 
TIMEFINISH: 1 6 ' Q ^ ^ 

r^r ^ " j ^ / 

. • ;< i ' 

WATER LEVa BEFORE PUMPING: 
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r f f . ^ ^ !>.•/ Sii^<'^ • f)V4 

± c^rty 
c / g - ^ - t ^ / $ t 1 
<=^v^<^tyy t . i / S e v ^ Cn^-«- j So't^<0(rr? Uj/ 'Z," <r,jg 

c Lt».r UJ / 0 r I r..< s 
••''/^ffrvt- / g - ; ^ 

NOTES: 

7 ^ 



MONITORING WELL DEVELOPMENT FORM 
BARR ENGINEERING COMPANY 

DEVELOPER NAME: J ^ F 

DEVELOPMENT METHOD: 5 

SITE: \AJCJP R X / r S 

WELL IDENTIFICATION: rY\uJ ' ( Z 5 

JOB#: i 3 / M ^ - e ? 0 3 ^ L , 5 2 

WEATHER: Surxn i ^ , c^\€£ur, o o c w m G ^ ^ F , ^ " ^ 11 

DESCRIPTION OF EQUIPMENT: p i - c ^ p c t^ ^uh^rv^^^^h^lt> 

DATESTART: ^ - Z M ' ^ ^ 
DATE FINISH: 

WATER LEVEL BEFORE PUMPING: 

, HME 
t ^ y r . y ^ In :'^3 

W'on 
.\o 

iz.^< 

\ i :Z- l 

±-

I 3 ' 23 
I3.'Z-'S 
1^:2-7 
^ • 5 5 

Su|jw.f^bJ£_Jil5k. 

y 1̂  ': 6-7 

RATEOR 

5aix)/35rU 
TEMP(C) 

i?.-7 
lg.6 

fifi*^-
? 0 -^p^-

g . 6 : 7f>rV1 

'^••^3 ^.^^ 

^ 

i^.g 

cj.s 
l? .6 

l g . 3 

J U d ZJsA'-—J2i£. 
IS.6 
R 
i-^.e 
>g.3 
1'? 

i £ . 
17 

l^e 
1 ^ . ^ 

m. 
J± 
J l 
n 

TIMESTART: Ao-30 
TIMEFINISH: 

OOtJo/u APPEARANCE 

2 ) q / i ^ . U 

3 iq / /? ^ 

S Z P / ^ 
l>lS/C.(a 

5io/c>'y 

3/g/fa g 

1,ZJOIU-°\ 

3 2-Y/t>.^ 

I^OMMBflS 
_£i2 

,1 " p 

cSfOLT-. r\o o t io r , 
A /r»r- -fAl ' '»^ f l ^ t n p / ^ \ y . + ? / ! < 4.t^.>'W^ 4 ^ 0 " g n ^ J t ^ S 

g ( f a r lA r. o ^ / ; r , V v " C^ , . i r r \ f r f . . I . -C ' ^ / i ^ d i - ' i ^ H ^ n > > > ^ S 

f (f^z" , ̂  p c'riip r, 

6 ( C A T - , >u? OiTlfl 

^̂ <v „̂ i: 

2 . 0 

M P ^ H ^ r T v . / > < ̂
 

• - ^ ^ ^ ^ 

,-^ /P 'Jiff an^'tnf, 

yIpAjeJoO innrr) "t c<a i ^ p I& ' i ^ 

NOTES: 
,iA ^J /ovrv? ^ IQ^MP ^ , . r ^^ ,.>7A p y r 

( O M O -h ) l O - S O p , i ^ p u l i ' 4 ^ C f . r . -h-T^->A.J3^a. I p - ^ ^ r . ^ - / ? • • (^ ^ p 

Ir?'.6r? f?7 i r ^oo '=)w>-r-,r ,<.,4^ ?wr^ p'Vy/7 
f i J 

;Z 11.•0-̂  -^ ir.(6 px-ff^l" yt.r> r.-

V) 
n - l e -b II '• z 6 <^t( 

^ , . M / A p v r ^-^/,.g 
\1 U'-'̂ .'̂  4n /2-:(?5 

^ 17 r>A -b IZ^-l6 
>'>'-̂  f^ t 6-g^TT7- r -Wwa : 

.£i:^±ni-_iil lUL-al l 
^ \ ( ^ ' ^ 16:1'-. -h. 1^ . 1 ^ p ^ ^ p ^ ^ . l i * < r ' ^ i ^ C - r - V , X s i i 

^ 
icr ''^••zi fp c^.j? r ' - . / I ' T r ^ A J ' ^ 

. 'V'' 

I 3 ' $ 5 fx? H' .S"^ pi^'^'p '<-''"*^ ^u . tvJe<"^ b'e. firurci'-fije p v / - p 

^ 1 V'^'^P' 
,f^' 

^ 3 ^ j 

file:///AJCJP


1 

MONITORING WELL DEVELOPMENT FORM 
BARR ENGINEERING COMPANY 

SITE; { /JC? f ^ / ^ S Thasf^-'X DEVELOPER NAME: JC, i ^ t ^ y ^ < ^ ^ x ^ r ^ C ^ r ^ ^ 

WELL IDENTIFICATION: / * ^ ^ - ) ^ P DEVELOPMENT METHOD: p^ ^ S t ^ r ^ 

JOB #: j ? / / f - 0 0 3 JSL r ^ DESCRIPTION OF EQUIPMENT: <^, Jo^^j- Pu i i ^ p ^ ̂  ^ 

WEATHER: / ; / ,05^ t^ / /0H4^^^ /Ju^^5-^ -P 6 ^ * i . / V ^ ^ 5 . i ? . ^ x / ^ i ; f 

DATESTART: f l ^ j / l ^ 
DATE FINISH: 

TTME START: >Ĵ '.Hl> 
TTME FINISH: 

WATER LEVB. BEFORE PUMPING: <?. '?- /^- f 

TTME 
IT '̂.IO 
inn. 
i i^£l. ZI 
i5:(p& 

I^;Y6 

/5:oo 

iy.*f^ 

RATEOR 
VOLUME TEMP(C) 

WATER 
APPEARANCE 

1 
: i -

I i 

IE 

i/,r 

I iJE 

ll.V 
II.V 

i ^ 
HOP I f M 
¥^ooNM 
\Ho0/y.H 
IUb»/7/f 
mini!! 
;voo/?.V 
\ittol7M 
IHfiO/J-,i 

HOo/j,Q 

hooJ22f 

m o / ^ . f 
hbo/y.H 
l t ( b i \ ^ , i i 

\<wof'9-M 

j J s ^ t L . 
•^u. a y 

^U'Vr 
' « V ^ 

c u < ^ 
cl/eKT 

j j j>^y_ 
cilc^r 
C k ^ 

t t f y 
CULC*^ 

cl^csr 
L ( g o V 

OOMMEt^ 

y l o ^ i <c(t^i/ i-'^il-h 7 \ r ^ t \ rN {W( t ^ , •^/ 1 ' " ' ^ ' ^ ^ n *-^ 

, J t 6es5 < ^ ^ / / < S/7A 

«.̂- ^ v <.4< </ <L, <,;/ i-

^ yMi>/<^>ii,!l ( ^ ^ j / f oY'/-*^ S t ^ r a ^ 

y > f ^ NOTES:, 
y^f/O /:2-;6/^ ^-Ur-h p^A(̂ ,̂̂ <, /Jii/ii~iz[) a i - B,T^cf//m,\^ 

• i " f f ^ Pt/yyTy, 1^:35' ^ A ^ / ^ i ^ - / ? A • g^7^ / f r = 7 , T ^ ^ ' r / Z d ^ ^ 
hlf h^H^o£.'u,;^ 

'y[^d~ay U i y ^ / C (Ay^ / 1 
, f - ^ I f ^-h ^ ^ . % 6 ' <L 

M 

^ / / '• 

file:///ittol7M


SITE: lA/a> e j /P5 V^h^^T^ 

WELL IDENTIFICATION: f f lW ' lT -^ 

JOB#: /3 / ^ f - 0 ^ 3 ^ > ^ / " - ^ 

WEATHER: 

MONITORING WELL DEVELOPMENT FORM p a ^ ^ o i l _ 
BARR ENGINEERING COMPANY 

DEVaOPER NAME: / 6 ^ ui-^-ei^ i ? € ^ ^ ^ " . ^ O 

DEVELOPMENT METHOD: p , 

DESCRIPTION OF EQUIPMENT: < j ^ ^ ,"? ,̂  . f . / / 

DATESTART: i f ^ ^ H ^ 
DATE FINISH: 

WATER LEVEL BEFORE PUMPING: 

TTME START: / ^ - V t ) - / ^ . J ^ ( ^ / z ^ t ^ / 9 :ZZ H / ^ ^ A ^ J -
TIMERNISH: ' 

HME 
If .50 

RATEOR 
VOLUME TEMP(C) 

ti/o 
^ ml 

N 0 9 / ^ M 

WATER 
APPEARANCE 

j ^ h j i C -
_CUJ^£_ 

jdL i i iL 
cAt^r 

S M j t L . 

135 0 t . -Z 

110 61? 3 

»3 5°/7.3 
/?,rp/7,? 

r ljttK/~ 

i j e v -

U i ^ 
Sj££IL. 
jJ i t i£_ 
TQ St£-

UeAT 
Uv^ 

SISL o y 

(U>-<V 

COMMENTS 

i^f t/'Sj 5 : / i - JMU> S 0 ^ ^ ' 

^A l̂ f h f />U i ^ h ^ 

/ UyJ g/'/f-

i ^ j / i [ y ^ ^ t m i / 4- ^//f-

±LL 
d te^r^ »^o S'akn'i 

\^{ Uif f / F 
K'̂  ^tft^v »s a J e D ^ 
U'l s ^ n ^ OS ĉ  h t ) * ^ 

W ^3r 5/'//-
'̂ i i/%s >/77 

lEH^I^^ 
^ t y p e>,4h 

NOTES: 
lD;or" (le.^/»te- |-Tg. 6^i/ l /- O ' f f ' a/- p v i l l p iyi4- ^ v s ^ l A ^ H , 

"phi 

t r 



MONITORING WELL DEVELOPMENT FORM 
BARR ENGINEERING COMPANY 

SITE: ^/c P / ^ 7 f F ^ p ^ ^ j , n 

WELL IDENTTIFICATION: / / V - \ ^JT 

JOB#: /5 /y '? - 0 0 3 7 ? / ^ 

WEATHER: ^ ' M ' ^ ^ ? ^ / ^ C ° F 

DATESTART: ^ A V ^ 5 
DATE FINISH: 

DEVELOPER NAME: 7 ic r >̂  A ^ ^ ^--v» ( ^,^^Mi 

DEVELOPMENT METHOD: ^ v ^ ^ - P v . ; / 

DESCRIPTION OF EQUIPMENT: ^//vv^^ M ; ^ ^ ^ ^ 7 ^ 7 ^ . ^ . 

TIMESTART: P:?"? C ^ ^ - ^ A l ) 
TIMEFINISH: 

• • .? 

WATER LEVEL BEFORE PUMPING: ^ , ? V^ 

HME 

c i ' . \ ^ -
a '.Ljc 

! n'. c-r' 

1 ̂ 
-_iii££. 

/5-. I0 

l^--^7 
I7>J3 

/ ^ I ^.(70 

RATEOR 
VOLUME TEMP(C) 

. WATER 
C O b l D ^ ^ APPEARANCE 

iS'yl JiyM 

J>L 

J L 

U M ' 5 7 \7 

v!̂  
v;̂  

4f^ 
—sk. 

/^ 

J L 

± 

f -^ 
7^ 
- J -

/ 7 

±L / - ^ 

?H(?/7. f 

/ ^ 

/ i . 
• ' . . < • . ' • 

l"2- ^ T S - / ~ . 

i£ 
; e> ? 5-0/7. & 

5rg77,8 
? r5 /7g 

is. 
IT /H 
i i . 
/<& 

otec HITS 
^ ^ ' 
^ 'Jo ' -^ 

C i^cv^ 
^ [/. 
,̂  L f g - r 

C^t/OM 
i ^ . - o . -

L/i 
<i: (> ' ;>y -

/?i r ? r o / v - & r, ^^ 
C ^ c ^ ^ 

JL k O y T 

U C U a r 
c U g ^ . 

L±£_ 
_cMi 

CUAT-

U c \ y 

u a j -

CQMMi IMEbUS 

VvJL. '^ 4 ^ i — / I .c -^ t r.^y-.'O "T 

r. I ^ o t< „ / 
-'/ .< ;^ , - ' / 

. . . ' / / ? C . c W 

r - . 
>.^/ .5^1-1 cl 

.1 Cr T - ^ ' • ' el 

L'S-
^ I < <a/nd' -'-'/; A-i-Mr- 2^,) S 

l l - - .• : i - - d 
. / T o ^ Cl 

^ j , , ^ . y ^ k - < V » . ^ o / Car ^ / 7 / ^ T f 

i/-.i...r- ,^6-..- r- .̂  -̂  T 

^-/ -^ / i? Sc.~.ol 

' y j j A .ONt - ^^1 ,^0^ 

-> 1-nJ' 

f 

i^ NOTES: 

5^1120^ . ^ iS- .cJ I fn,'A 

L 

9'.; 5' S/T<^ 5J -<^ . ,W ' >;- 5.h^/-^- " 0 ^ ^ P 
^.-M'^ 4^7/ f7?,,,(',, ^ ^i..r^£_ ± 
7'.gT. ^ . k ; ^ 4'cAO,,'̂ V 4 - 5 h ^ r 

7 n ^-^ r y. i > vL/ 

P'/"Y1 w*r / ) ' ? y / - / ^ J 

( / r 'n 

9-



MONITORING WELL DEVELOPMENT FORM 
BARR ENGINEERING COMPANY -/ 

SITE: k>L9 ^ T / f S f h i u 1 

WEaiDEfmnCATION: r-AV-J- ]1.S 

JOB#: l - b h f - o D ^ Z - L 

WEATHER: S ^ ^ ^2'"^i I 

DEVELOPER NAME: /(̂ > i o .y f<:iy:- c ' ^ ^ ^ C /^^'^ ' 

DEVELOPMENT METHOD: p^. , ,; ^ ^ ^ ^ ^ 

DESCRIPTION OF EQUIPMENT: < ^ F^r- I 

DATESTART: ^ Z ^ ^ / ' ? 
DATE FINISH: 

TIMESTART: 
TIMEFINISH: 

9'SZ ( ^/z^jf^)) 

WATER LEVEL BEFORE PUMPING: 

/ / 'RATEOR 

HME ^ y s n s m 
\H'.io f f 0 i ^ ) L 

•TEMP(C) 
16 

^2rO H ' ^ 

^ 
/0 

i2_ 
^ 

WATER 
APPEARANCE 

L tc i r 

C\jL cw 
r G^or 

j lk££-

CQMMENTS 

^ •Q 5 ^ ^ ^ ^ 

NOTES: 
iZ 'O 'y r^ ^ dJjy^y^ \ o y) Aŷ  (A 

Z ( , ^ 0 a^/(nc.c / ^ W ^ / 7 > - ^ - / 5 r 
ff 



MONfTORING WELL DEVELOPMENT FORM 
BARR ENGINEERING COMPANY 

f^^ / o ^ j L 

DEVELOPERNAME: ]C, i i \ >A i ^ ) ) ^ ^ I h - ^ f ^ 

DEVELOPMENT METHOD: o , ^ ^ 

SITE: l ^c f ^ i f r ^ Vh^ i ' ? 

WEa IDENTIFICATION: //} \}J-} S h 

JOB#: / 5 / / ^ - o o ^ 7 S L _ DESCRIPTION OF EQUIPMENT: ATZ i^-S^ r,^ p^^,p < 

WEATHER: Cd^^^/osMr^a^j ^ ^v"F h 

TTME START: 0: ^'0 / f Z^^/?^") 
TIMEFINISH: 15 "SO 

DATESTART: f / ^ "? /^? 
DATE FINISH: ^{Z2(e{^ 

WATER LEVEL BEFORE PUMPING: ^ ' ^'^ 

) 

IIME 

lO .OG 
\o './ D 
l a '. ^ ^ 

I I'.3 5 

/ 7 7 i ^ ^ 

RATEOR 
XTQLUME TEMP(C) 

B j S j M J j A r r 

^ 
Z 
J L 

f 
v'/ 

J L 
J l . 
vlr 

4-

± 
r^ir _i:_ 

/ ^ 
IZ. 
/7 
1-2 r 
12, 
1? 

17-
\-z 

\^-
\2 , 
/f, 
12, 
13, 

1? 
/? 
13 
\-̂  

• ^ 

0 
0 

c 
0 
0 
, 0 
l O 

o 
0 
D 

T 
0 

t? 

p 

p 
/ p 

1^,0 
(^ 
15 

, p 

0 
f ? ' 0 
1?, 0 

. WATER 
£QtJiyC,̂ _APPEARANCE^ 

^otc/l .9? 

h y p •.V..1 f I r>\^ 

l> 'C-c/g,<i i ' 

.booOJ'i.'i 

f o c c i f : c 

c'TO'-'I'r., r 

•%^'oo/a,?, 

i f ^ g i f t 

.f'CV'Y 

COMMENTS 

1±7 B, T ^ W 4 ' 

f-. V -

7 i x ; ^ / 7 , ^ 

f^ , ,* iMl / /, .^<,.'r+-

X , 

Xi-. r e .>,/-' ' /^ 
^ f a i ^ ^ f-) / I t" 

r J ^ r ^ . +,-M 
• f t . . ^ - - i / ^ 

V--, , - '— 

9-r-D^. t-'-f. 

Q r Q K ^ t ^ - i - i -o-f-

ar P i ^ . M'^ 
^. > r r y ^ ^ • h : 

F r ^ * ^ / 7 ^ -

>v / -r^> ;/ + 5 . y -

>w / - / - 7 / ' , f 5; M 

^^ / /V"//' .A ,'V- '̂ . • / . -

î  a •̂ - <" -/ ' ' i-.c C/.. < ^ / M 

i ; , ^ 

<^.-j-V ^ /— 
• M 

^ . .W 

' ' .? .•-V V .1 

- / ^ 1 ^ </ *(- S I 1-^ 

t - / / . 

.1 L 

:- . ^^ , r,' V • / - • 

l ^ / C.: 7 Sf %l . 

./ ^ «i c . ? ^ >^ t ' » • i L 

K-/ / ^ c < -g-.>-oo'' -jf •::i / - ^ 

• £7^. a <*! c . / / ^ 

(A-/ S M f 

NOTES: 

/ \ / [ . - U \ V V " M - . - . .! •;>' p , , - . : .. - , „ - . . . M •• - M ^ 

I C ' . I C n - . u r r f 7 ' r , . - . „ ^ ^ y : . < ' : ^ J . - r -'C- : 

.f 

V / 1 

' '̂  ̂  '. 
i ^ - r . ^ ^ , . ^ ^ ^ . ^ , _ • _, • „ . / , , • . , , ^ ^ 

) y r , i . T . / < ? ^ • - - , - - • ' - ^ . -. . f ^ - - j / . ^ ^ ^ . , _ .-.-.-
' • / ,7 . . -

i 



MONrrORING WELL DEVELOPMENT FORM 
BARR ENGINEERING COMPANY 

r7-7 2 c - r x 

SITE: '/7Cf J ^ I / F ^ ?iy^^^Z 

WELLIDENTTFICATION: Z Z W - ) ^ P 

JOB#: \ ' ^ J H f ' V o z :):-L 

WEATHER: 

DEVELOPER NAME: / / Cai^A^ h ^ 

DEVELOPMENT METHOD: A ^ / ? >̂  S i ^ ^ r 
DESCRIPTION OF EQUIPMENT: 

DATESTART: "̂  k ^ / ^ 3 
DATE FINISH: 

TIMESTART: 0;5<? ( '7/??/^' '5) 

TIMEFINISH: 

WATER LEVEL BEFORE PUMPING: H. 3 7 

HME 
f ^ ' 7 ' ^ 
(? : p r 

IS ' / r 
IS-, ^ r 

o f 

i w l 
f :z< 

/ ^ 7 r 

15155: 

i2>L 

RATEOR 
VOLUME 

± 

ir-'^r J L 

Ih 'SO d7 Tff 
j z . 

A 
/?-:z^ ^ 
!:? .g-^ J L 

TEMP(C) QSMiAxl 

I? ^000 I s , g 

WATER 
APPEARANCE 

P i - , 4— 
J) /- O L.^ ^ . ? ^^ ^ 

COMMENTS 

/ ^ r<r cr= / 9 ' s / / -
- / . U7S < 5^- V- s . / -

( ^ 

(3 

1 ^ 
75<'o/8,6 
-750o/'S. 3 / ;fe.J i^.-- / ;.« / A , , < - - i - / 5t?i^o/ V- S , / / -

/5 

.lî  
•=?Wg,g grpi^y.,^ / (4.0.^.^^ I i *y l .hv) f ' h/-/ 5><.o «' »̂ - ?v /A 

)3 .Q 

\ 2 . T 

U'>H?" C.bi i* l (m- - ^ 

T^jgj? / g , g 

7.Qe./g.9 

7ro°/g. & 

^ f ^ >A/^ t O •h^-^^' I Zvn j£L. •I / ^ ^ y It. 5/"//-

D<(<?i>vt^ rr-/\r.A f r V o ^ . ^ tA^-/ S ^ ^ n^ V - J z - ^ A 

^ ('"6> t * ^ « ^ 7^ . z? ' 

A - i ^ - / ^ 
• i ! l^ /• ^5 r r a ^ Z U. 3 ' V ~ 

O tVln. J i l I 11 -̂S r a - . X < T, "/./ 
=£> I,/ "ir̂ _̂ 

13,5" 7 r e < ' / g 8 t r o ^ - r f - i ' ^^r i /0 (K , 

\2 . ' i . 7^00-f'S. to ^Vri,^/> r? ^ - / / ^« t> >;<. 
• ^ 

i - J i ^ - i l 7 > ^ ^ t . . _ i . 

/ ^ - T 

>^ / /^^::)^-^_ Sct^ro' ql S^,Z~ 

15, D 

•̂  r^" /g,fe .SrO'.̂ »o J^'"f\-^/ it>a>v\^ »^/ ^ <^ r^/iV '>!̂  •r//'^ 

I'?, 0 
6 K^r P <.^yo (^// -^a^ d c/- S / / / -

4 . ^ / ^^iyt^ Z t- S, / / -

NOTES: 

f-
V- .StV'-i.- / ? r ; 0 /h,'/)-y)le' 

\ '5 ' . ^ t i ' y - hh ( 5(^.c},/ic. , ' ^ - ^ 
f ^ 

<,/yy..z.r /?i^' -,• r> /^ . " r y i . - . - ^ P ' . M M " - itl 
l?'=^r ^4.74 oSi^ •i-1. S>^\^.j i n 7 o • Pi^n^ ^ ^ ' 4 ^ . ' ' lO'-'o^rfll/y^,o f P '̂ •̂ - r?. 
I ( , ' . 0 0 ^ • h f y> O ^ . 
1/ • ^ ^ T T m T " 

,6/ (/ 

/ ^ • i ' r ^ i C r - f /yi/ i ./-.̂  /7 ^ »̂ /A/ M̂  : / 7 M 

a f - ' 1 1 7 - ^ / 1 ^ 
y y -i-e o f J2J1. I / rvii /y 

l l ' . ^ O 1^-^-
i ^ - > — : i r . J . 4 - h r 

1 " ^ . - = . » > . : ^ ?y 
P' J £ £ . 

/ y i !A^ - > 3 b Tr- 1^' a>l 1^ 

V 
1 1 ? ~ y H Z ^ 



MONITORING WELL DEVELOPMENT FORM 
BARR ENGINEERING COMPANY ] ^ e 5 o ^ -̂f 

' ^ £ t a J 

SITE: \^cP f 5 r / P $ 

WELL IDENTIFICATION: M U A / - I3t:> 

JOB#: l ^ j i ^q -oo^JSL 'oZ 

DEVELOPER NAME: klftF 

DEVELOPMENT METHOD: ^ivy^J'h^coK' j ' ^ ' ^ i * p u ^ p 

DESCRIPTION OF EQUIPMENT:'^M^'V^ tA.̂ "̂  / 'Wi r>'p«^ ^ ' " ^ 

^ ^ J - ^ W E A T H E R : p ^ r H ^ c / o c ^ y , ic? ^p^ i ,A;."r<d •fn./n M>.AJ/ c ^ d 6 0 ' F ' , 1 ^ X t ^ ^ , b f ' ^ ' " 

^•^ DATESTART: TIMESTART: 
^' '^ '^ DATE FINISH: TIMEFINISH: 

WATER LEVEL BEFORE PUMPING: 

HME 
-Z3-'\3 q : | g : 3 0 

]n'-o\ 

RATEOR 
VOLUME TEMP(C) 

(t?:66 
^' i^i^/. t ( : 0 0 

^'X puiwp,^ 

(-<r itu^ciiiJ 
\f .^^r. 

n 

>,...7i,,., >3--w-» 
f":t 

ifivUCM* p, 
(M'.QZ-
/4'.07 

IH-z-? 

15'.gc:? 
i^.oq 
15-15 

15-.1? 

NOTES: 

Socdf(,S<eC 
If 

l l 

"* 11 

I I 

7.^^ apr-
n.<^"ii 

l A ^ P ^ 

n.^ ^ 0 ^ 
-, 0 J 

-7.a%r>v 

1-3-6" 
1? " 

13-6" 
/3* 
' 3 
'5 
13 
)M 
1 ^ 

1 ^ 
13 

J 

5.5-^ 
6 -S OD*v« 
G.?^ 

1 3 . 6 

IH 
l<5 " 

13.5 

WATER 
APPEARANCE COMMELOS 

iDoory/Sf.f.. c i o u ^ y / i r ^ f t ^ ' ^ .h br-r>jin , ' / f i " \y. P. '^a/rxA c.^Hit ' f t> i r i o f <exr 
noocfn^.L mi 11^ 
\Ooon/9.L c loudly_^ ^ 
<^pe70/g.fc O T | L C | vWk- arriA^ . ^ o ^ odo-r '"Iz" je.d iV <̂K.r 

^ O O Q / ^ . L y l oad i y ol .V^ . t^oyf odor , Vw" i-^.f.<w,»d . ^ V ' 

^0OOfe,(^ ^ \ ^ j t r ' o\isJt . rŷ oA o l i ^ r ^ '/g"-fp '/((/ " v.-^T 
(Zooo/g.C 
'=(500 /7 -0 

c\otAjii 
T T r M M M M T M 1/^'/ . r ^ . . J c\-totj- o l i u f , w octop'^ V Y " L/- t ^ a ^ J -

° { S O O I S . ^ cl<iaj-.7f('w,. ^ . a d f > r . V s •• >/. -̂ v - ^ g - ^ ^^.4f/,>^o ocW 

'?Sao/g.M rJoi/Ac, \y. do-rk ^ ^ t y MaV odor, V</"i/ f c g f ^ ^ 

/•, f<^r ĝ ^̂ >g , i^Q^ n/^cr <50~\C0 t / ^ ? <^<r^ 4.-'i-iH /7tvgt->o^ 

(.•] 13.5 
13.0 

qooo/g.H 

^6c»/?.^ 
^e)Oo/9,4 

I ' /:-l//t/r b€ii-r fcrpion" 

cSft t r 

yl-^ar' b f c r color-^ pv<o<̂  ?gfo>-, ' / i i " ( $ . j j f v . f .C;a j .^a ' f^ ' i ^ r : 3 j 1 ^ 

9-'S6 -b q--oc^ 
?:5C> c t f n * i^'.-fH rgn:/ n-^o r l " Cn " B ^ 

p' ̂  ̂ --̂  p 
"•^'•P 

, ) .4^ ' C,^-.r'-T--i-^'i^^ I a^ 

kf-r-L/<7^'4 I QT g:.><j ,>^ tAJg /( 
^ ' r-^ -tc 

^ ' '09r' -t-n 9 ' . I 3 ' ^ r o r wTî -î  p f i ^ r / > / r ro tF^ ' h r T , < i ^ ' \ " l - i ' 0-P ^ ' •e i m v>)^f( ^ 
^ ' • 1 ^ -ho " ^ ' i Z pUfinK i.urfVi f ^'r-fi-Tf-! < / ? ^ 

^ ' 3 - 5 -t-r? I Q ' O I ^..Mii.^ I4r(^^/ffvi. <•,<>/ ^u ' r ' r i^ t, / h o ^ / wl^-i 

l o : m -IT? I t ' .?,1 <. rvm \ -Wf \e . -0u4^ ^ u r n M V ] Or p.i..crr^,-l',.rQ .AJ ."*^ &̂ ^ ^ ^ f V g - P V i l ^mioP 

l^.-tO -fe I i : s 6 - - " - ' ' - • ^ J ' ^ ^ ^' "^^^ ^ ' ry i tA(4s iAf^ , j r l i ^ ^ u i m i f } ^ . p,^iv^ 

I l ' ' n 6 4TO I ^ ' . 5 0 6.0Ki4nf^ ti<?ci< ^M>.-^^o>'rlq-^1.^. .4t>. r . j ' h -Tnma^ . l p u r ^ p 

h - ^ M +P IS'5(7 p ^ / r ^ ^ l p f m .A^iW g u .'4f\ g 'ufc^/ ' fgi .- iblg^ a r f ~ ' N : 6 l i r ,crf^/r<:^ r-<ai^ fz> 6 . 6 
a4 t5--Qd) f.cf^/^'./' ^ ^ gMn.v."^'"-' 



MONITORING WELL DEVELOPMENT FORM ^ cP J^ 

BARR ENGINEERING COMPANY P ^ ^ ~ 

SITE: UOCF RX/FS DEVELOPER NAME: | : ^ 

WEa IDENTIFICATION: mw--\-5-D DEVELOPMENT METHOD: o j i ^ ^ ^ 
JOB#: i3/Mq-c?03Cr5Lez DESCRIPTION OF EQUIPMENT: 

WEATHER: -

DATESTART: TTME START: 

DATE FINISH: ^ - ^ 3 -c{ TJ TIME FINISH: 16 : 5<? 

WATER LEVEL BEFORE PUMPING 

RATEOR WATER 
HME VOLUME TEMP(C) Q S M i f y ^ APPEARANCE COMMEbOS 
16-MP (^ .9apM IH t^eOO/'g-M b<4tf ^>?f/?r 'Ar* {Z5 w/ y ' ^ ^ v / . f 7 s « V gra-M^ 
I6.M3 (^.y"^ 13 q & o o / ? . t .-'̂  :; 

ISW9 ^ ? 13 ^ S o o J ^ 'J_ ^ '/g g) '̂  
1 5 ' 6 0 gl^.v^ fegpKy.f.n'̂ ' 6grwpU4ii. _ ^ _ ^ _ _ _ — ^ _ _ _ _ ^ _ _ _ _ _ _ _ _ 

7 

NOTES: 

t 



MONITORING WELL DEVELOPMENT FORM 
BARR ENGINEERING COMPANY 

Fa^e I ^^2 . 

SITE: l A ^ c f ^ ^ J F 5 Phase 

WELL IDENTIFICATION: /^^fJ'lHS 

JOB#: 3 j L / ^ - O o ^ j S L . 

WEATHER: 

-7 DEVELOPER NAME: ;/- / a IA/«<- i ^ - - ^ ^ 

DEVELOPMENT METHOD: y ^ i ^ f x l S ( y j - ^ 

DESCRIPTION OF EQUIPMENT: ^ ' r ^ ^ ^ i ^ f"^ " ^ f ' 7 / ^ - ^ 7 ^ 
^ali^<-. AylxA 7 . 8 2 ^ 

DATESTART: 
DATE FINISH: 

y/-z'/f J 

WATER LEVEL BEFORE PUMPING: 

TIMESTART: 
TIMEFINISH: 

HME 
C(5 <^',^D 

) 

9'.z.o 

_lli£__ 
'7W0 

IP I 'HP 

l o : ^ t > 

RATEOR 

mUME 

hi*i/>.,h 

f ) i.i>lry.<'r\ 

TEMPfC) 

i-h V 

l ? ,o 

17-0 
1-7-/o 

k 
/vWTjvi 

oo t^ 

^ 0 O 

i< 
WATER 
APPEARANCE 

J i J i 

isu/>^-<\ /»,r> :^9^ /?.(; 

r.G^c^A 
r [/» a r - • 

c Lffcxr 

r L c n r 

. \ J>o^ 
f U u ^ 

y I c r<'-"~ 

C 6? C ^ ' 

e • ' • - ^ \ -

c.va..x.^ 
ry \ ( t< f_ r 

r x f i b ^ 

, 

OOMMQ^ 
' ^gt , / i n > ^ f ' > i i T 

JAl 
^J/ 

> y ^ L-t.̂  -/-> l ^ ' ^ <rc/»^ \ ^0 / - c f t yn^ 

^ ^ • - ^ ^ r£_Jrt^ 
. ^ ^ - < ^ f i . . - \ '.X^' ' "1 

'•^^', 
7.- O S .r .A' ,y, r 

/>- zy ?"<//-/ 

^ r <•- 5 >̂  
^ •5e>^v\ 

>d>-
f^ ^ x ^ * ? 

T V T ' J 

T;0 <? ̂ ivA./ .. ' " L ^ "S 

:>-vA 

NOTES: 

e7<r 
f ' c y 
f > / i 9 

7 ^ p 
/•O. 7 0 

/ C ^.0 
.'' ^ =. 

/ / .' '-

/ ' ~~) 

^h.r^ 
5 7 - /7 

< ^ . r ' ^ 

--.'^7>r . 
• ^ . - . . . - ^ 

^v^ . 7 
^ i < . . 

" "̂  ^ 

• ' • - - ' - - ' 

c-.- . , 

9 U i / ^ f ) . r i > / / / - / - / ' - / ' ? ' , 7 ^ ^^ /, ^-c? 1^ ; 

' . ^ v » 7 /7 ^ 'v- <• u.,^c- e ' A^'..y - \ ' - ' \ - ^ 

'^ ^ :7 ^ . " 
. . 7 . . . ^ / <j-. c.;... f,..., / /-- ' / . - - .' -V <; 

A'.!. -.- •-• . r J M-- .-v — / ^ ' ' c 

/^.•.•,^., 7 a' ^̂  "=•^.•>..... , //-^..'V - / ' . ' C , 

-;/' , y , 1. , ^ , ^; .; . . ('.-:.i ;.V- _ / ' ' C 

' .̂  .-̂  -. - . ' • — f--"-". 

1 > . , i ' , . . . , . - 1 ; _ , - • - . r 

} - - ^ - . i - / 

2 0 > r r / S ' .^r/ / ^ / 5 ~ f j c f / / y h .'>) 
/ O ' ^ , • ^ . _ . \ . . - r •; . - ' ' / ' ^•|,•..-;• ..• / ' r - t 

' 

i ! ! - / 

• ' • ^ • -.' •' > ' ' , r 

' j T ^ ^ y>JV--^ ^ l.-'J.rt^r ; • ) , 



MONITORING WELL DEVELOPMENT FORM 
BARR ENGINEERING COMPANY 

?a^e7.c>Cz 

SITE: P5(J IAJC>^ 

WELL IDENTIFICATION: fAuJ | i /S 

JOB#: l ^M« | : r ^T^L 

WEATHER: o\t>oc>y ^^o"* 

DEVELOPER NAME 

DEVELOPMENT METHOD: 

DESCRIPTION OF EQUIPMENT: 

DATESTART: 7AV/^3 TIMESTART: 
DATE FINISH: TIMEFINISH: 

WATER LEVEL BEFORE PUMPING: 

HME 

A77P 

RATEOR 
VOLUME 

l-7C^\/y^vv 

i'?e.i.\v^.7 r j . ' 

TEMP(C) 

'f.lK/'^.(» 

^ 

WATER 
APPEARANCE 

^ 
; i 5 377 

T 
R-Z 

K 

K ^ 

.77/-?.6 

/c»M. 

/ f t ; ^ </:gp<.AW rf. y 

^ . . ^ i - 7 \ / ^ \ \ . _ 

7 . > S 7 ^ 
'2i7Tk 

C\<li>'r 

"IMES \/-.-l ' v r ' v 
rNtfrisr-

_Qa^ 
o l i A - ^ 
r Vf.,xv 

r\tf^- ./' 

-V 

r\cc^r 
CVi • / ^ ^ 

COMMENTS 

w / •so j . i:-,-^ '̂-^ JE=^ 

/c>'^^ r.--C'^'> 

\^^ ^ ' ^ - "^ O CyiXv......;. ̂ \ \ V f b H * ^ [Xl77^' 

NOTES: 
1̂ 120 s\^^:xao>v-'y^^-^ 

/ y ; . ^ ^'.-^ap ^UM^-r> . - ^ ' - . T ^ ^ . , , y ^ . - Tor ' '^ ' /^ v--

/^!c>^ -•".^••^T C J V ^ - Q 

y^' , 
(^ti.jff' >/).' ^ 3 SYiv'c'o.?vv^v^> •.v/<r.^v;^Ar7iT •^iWv..>-.^^^?l.<' /'V. ^c•b\/(^.•'v^') 

'̂ "^^ r^'-i-, 717777770 ' ^ ^ 

I'i: v><̂  c,'>»f̂  ..-. >\vw 

•P-

f i V < ^ \ _ 



M O N I T O R I N G W E L L D E V E L O P M E N T F O R M 
B A R R E N G I N E E R I N G C O M P A N Y 

SITE: UycP I^X/PS Vha^'X 

WELL IDENTIFICATION: f^) /0 ' l ' i {^ 

WEATHER: C h i ^ i ^ Zctmu ^ 6 0 " 

DEVELOPER NAME: IC, U <^fe,n h x j - ^ C Bar^^ 

D E V E L O P M E N T METHOD: ^ , ^ . , ^ 
y \ y ^ p S- > ( M - y i 

DESCRIPTION OF EQUIPMENT: y ^ - ^ p ^ ' ^ h ^ ^ ^ ^ ^ . i - ^ T Z 

DATESTART: 7 /9z>A-^ 
DATE FINISH: 

TIMESTART: / P - i ^ ^ " I j ' ^ ^ ( V ^ - i M ) > 
TIMEFINISH: 

3' . 

WATER LEVEL BEFORE PUMPING: / 5 ' / ^ f ' 

%'-^o 

l'^'.iIX> 
I H : I O 

I'-/.•go 

'.-i' -ID 

J± 
J5 :v5 
) ^ : I • ? 

/ / r 7 r 

RATEOR 
VOLUME TEMP(C) .COfcl KME 

i^'.^pn 

IT. H S _ 
I2.5' ' f 5^«///t..;n /2 g 1^0'^/fi.] 

W A T E R 

APPEARANCE C O M M E N T S 

ill. 

^ > ^ l l HAlV 

J ] ' - '̂ J 
12, C 
/2,C 
/2,P 

" I / ) i > I />H''/ I'P.V 

- . f j I / /> ' . ,1 

I ? . 0 
/ 2 - I (7 

12.-0 
h>!i.i II,V 

/ ^ . t? 

. ' ^ . 7 ' An//I 

l l ' . p ' 
J: I . 

12. c 
I? ,0 

7^" I '̂t" 'f̂  - i . p 

f Z , 5 

^ J - . - r'̂  i>1 I 'i rO 

s i f / A / 
Uoo 'l9.l 

l A . p ^pr/<3.i 
7 ' : I 'Jl .1 
O-iv/.- «fnu//> • ' C ' "i-i / f •;7-v 

. ? ' ^ / ' 0 . < 

?^ / ,? /~ 

Cvt i l l J v , • '̂ .y. T'W }r\f'-'/^ 

/• ' . I . ' . - I t 
^-•. - h 1.- ^' 0 ' ' ' / < ! • -

/ ' 7 ? i 7 i 7 7 M M ^ ^ 
/•; >.- î'y .' U iv 

••;-U-"^ J L 

// 

5^_2^,V 

/F.^/ 

r<rk/e,y 

C<̂ X'- o <̂ P w/y 

• '̂j-S A?.'-/ \^.:-: r. / t . 
v\ r î P^» t^^ 

6'l'^^'^} cLt d'T-
U o.r 

U] fWc 
1̂ 1 ^ V J 

^ 1 /,V. 
ly^l f i i s j 

>-.} AV> 
h 1 A'-^ 
u J l^< 
iZJ h<k-

•r' / < ' > ' V - > i 

K ) < - • . , . 

(V .' .'• ; . . 

> - 1 - ' . - ' -

11 

7FV/V. ' sov 

- / 4,r:^ 

u } h ' t \ i 

<^-W <-
<-..J I 
< . / ' \ i r l • 

' ; n -(' 

.--. . « , ^ 
< / / ' r ' 

^ ' • \ f «.( 

/ i k T ' ' 

. h'.< 
f ,W 

y^ ' r . : ' . 

/ • M - ',,.-

I I 

-̂ •i ^ ":>• 

- - - , : .^A 
?/<..,'/ 

-/,] i h \ - ^ ' JT:. f l ,1 

'X,^h A K " •"^^^v) 
I^ ' ITH. <O'..-^C <. P' 

\ k i i ( < :^ 
- Victv ^: i l 
< /^A,. /! ' '</ '" ' 

yi V>Ur l ' -^ 4 

J 4 . u h , . . . - , / ' ' 
cLVtc ir-^- r 

• V *̂  . ; / / J 
; 1 i^oj ' ^ % i n 

S , M V I -4 «- . '-^ 

C/. • V ' /T . , / 

..V.' >t- .^.7-' 

,r V . . / -

n 
— • 

'4 
V- ' : , r. 

t d - ^ . ' ' ' - ' 

Ĉ  ^J^ M / - ^ 

Of <r,'/it 

^ ./ V s, ' -

~— __ 

7,^0 • <?' 

^ 

N O T E S : 
rui i / i / i-p yt^A-f ', ' 2 ' ^ i w ' < / ^ 1)1.7 — 5 ^ 0 e i f ' / / A i 7 

/ t y > i ^ ^ • ^ ^ ^ ^ ' o - f T ,7i^,,^^j.-, / i , ^ i x v — J . 1/W /V^ ^ . - / - / 1? r V i . n i ^ M 

/ ^ ' S T t ^ A r . ; ^ . . ' . ^ ' . - . ^ ^ / U r - — 1 . ...7^ . P t . ^ w , b 7 ' ' ' ' " 7 ' r Z ^ ^ , . ! . ^ , ^ n . . ' . ^ 

\ h - r ^ - ' . ~ v \ ^ P ; 7 : - ^ ' < : • • • • • ' j ^ '.-'- / - ' f V V - r ' '^ .•• - - . - C l . . ' i- : - -

A „.. ; ^. 

'̂  " ^ 
. 

1 • ( ' 

• - t 



MONITORING WELL DEVELOPMENT FORM 
BARR ENGINEERING COMPANY 

SITE: ^ c v ( i - i J F ' s P / M A ; ^ 

WELL IDENTIFICATION: /lf^.W~ I H O 

JOB#: / v / / - - / - vo- - j j jC i . 

WEATHER: C ." 'Ay^^-r-AiY A 

{>\^^ ^ of-

DEVELOPER NAME: / - ^ ^ - Ce.^ L.^-, C^ -^^ r ] 

DEVELOPMENT METHOD: Pv̂ .-%-, Ĵ? v̂  - 'V-^e 

DESCRIPTION OF EQUIPMENT: c > . - 7 . ^ u . , „ / 

- fy o i - i \ /• i j _ . 
(y 

y p l - J y ^ , p i ^ / j , 

DATESTART: 
DATE FINISH: 

TIMESTART: 
TIME FINISH: 

WATER LEVEL BEFORE PUMPING: 

ô m^̂  

\i/ 

HME 
} h ' . ] < -

n .o r 

\v\<\̂  . i : ,5i 

W:ir 

ir.:i'r 

RATEOR WATER 
VOLUME TEMP(C) Q S M l A ^ APPEARANCE 

ft^-y I • 1 ^ 

1 ^ -

12-
.17'. 00 t^\,)k-r^ 1 ^ 

•y : t ] l i i \ - )< ' , -/ \ . 
;e 

?C?/g,3 

_ k v ^ ' . i ' / .^ i i / ^ r ' i . ^ / . . 

L • < Vr^ > •̂̂ •̂ ^ . ' V\V t ,-

C " . ^ O s ^ / .• • ^ • . ^ .1 i v 

^ j ? p v - ) y ' O ' 

rb(<y^ I 

^ qui I f^m 

: ' : N - I (^/;)v\:l 

p v. ,VM 

»L7 » i . . i 

.iif. ~ . 

-?5-j/g,"? 

^ws73,? 

P, ^f'.t-rv .̂ k̂ .. 

r 'r.!.-! / 

/-.-i.y / ^r I r n y 

U 1 

^ U ' y 

COMMENTS 

U ( L / f u ' 

L<_ K.̂  

In'.^< _fMM7^;- ;?. '̂  • ?^r./s.? r j •.- ̂  

ililZ 
Hc/es 

-/' /->>,' •-.•n'n i i . <, 
(/(.,) . / ^ K j <:<,^ V a ; ,' /•/ 

.̂̂- / ^ - ^ ^ ^ ' CU' ^-
K /̂ i^Ki. o/t^// <t ^ . / ' 
H;/ V^ VVl <,- ,^1 /V « • • - ^ 

J / . - • W - . . ' - ' . ^ - / -

^ ^ / ' • , . • . . • ^ < •r- T - V ' ' 

• ' - / - / l A - ' q' s , ' / : 

^1 7.. ? r . 

/ . / •77. 9' I. 
v̂  I ^ - î -y y-'/ ̂ ^-

•̂  $» ci^-<L - A ,'-^ • / y 

i ^ •' 
/<• 7<L 

- ? >* 

7 I ' . " ^ 

- / ^ ' . i 

NOTES: 
; ^ • • 

<•( . . . ' ; > ' • . 1 

t 1^ •.).,- n 1/' . '.-. .f.). , ^ 

i ! . ^-Z C / - / ^ ' • ^ • . 

':,l:'i'!7 "̂̂  '10 ' / . - . . - f M O (-» /•-• r 

r/^^-.- r i / / - . / , - /^^^ : Pû ;.-.-)̂ - r.- ^ . ? . - • ' ' / . • - ' ' ' 1 

(•-' <^r. 
J7 >« r l . r A ; - ^ — • • • r y V j 5,.:.^ / i y y . j - / c i O A . -

^ 1 1 - J - , 

•y y. ^ M - / ^ ib 

'•} T,*^ 

W.-_^M>^-,^t^'^ 5< , ^ ^ c; 
,̂ V- / , 

7̂  
.•'..> r I- r/ e , : * - l 

, - : wv ' t^^V ^.^v-Y i '^^^\7^/^ 
• 7 - - " ~ \ P - " ^ - ry->r-

• " . » ~ - . 



MONITORING W E L L D E V E L O P M E N T F O R M 
B A R R ENGINEERING C O M P A N Y 

SITE: fib(F u^Np 

WELL IDENTIFICATION: fV\v̂ J ) ij O 

JOB#: s/^cj CP?^:^^ 

WEATHER: c\bjdy- ^ ^ 

DEVELOPER NAME: I^P'^ „ 

DEVELOPMENT METHOD: p ol̂ fv̂ ^ M>SJ-/U <t, 

DESCR'F̂ '̂ 'ON OF EQUIPMENT: 

DATESTART: i W ^ y 
DATE FINISH: ' 

WATER LEVEL BEFORE PUMPING: 

RATEOR 
VOLUME 
l t>rA/v^\ j \ 

<0| t .» \ /»V'N^ 

TIME 

T' 
6: t o /(;t.'->X/U^' 

loe[>\/U\ 
V,<rc^iA^ 

TEMP(C) 
/•^.o 
RrC? 
^L/O 
/5.0 
/>.£? 
la .T 
l > ' 0 

13-D 
/3 ..7 

P5.-0 

17-n 
(3. O 
i ^ - o 
IT. O 

V 13 5 

TIMESTART: J'^-V'i 
TIMEFINISH: 

WATER 
^ 

•.l^'/<(-% 

"I|37^3 

S/v\:,CVki Woucxw 
ixt.f\/ $ 1 ' C4 V<r̂  V r .\iOi->c-.̂  V 
I I ' " 

Tv r 
__ 

(Mk^: 
L .V - \V 

._• V/.t^-y 

COMMENTS 

/' 1 / 

\ j . ^ / :iL ,<>^a.v •>«^-^ 

C\Oi>^f 

v . ^ / < ^ 7 ^7(f,v/ $»>>wX.' / T l •» 

1̂  " ii__i__'-
\ > - ' I ^ 

NOTES: 
11 . ' ' , ' • 'n^tT-f^ •p-.^vr.s./) 

/ ? " ^ " ? ^ V ^ - v V P ^ N 7 . ' ^ ( ( ^^^^Ar j i l eJ< ->o\^^<W:.< .^W^7 V^JTr. 

n77-V Â Ĉ  ' ' ^7>Y^. 

S-i / V ^ , \ " \ 



MONITORING WELL DEVELOPMENT FORM 
BARR ENGINEERING COMPANY 

SITE: ]KfCf <?-l.l?S F h l ^ 2 

WELL IDENTIFICATION: A ( ^ " I H ^ 

JOB#: I ' ^ I H ^ ^ 0 0-3 J ^ L 

WEATHER: 0\MJ-Coa^-hj 5 C > T 

9*1^ / f̂̂  

DEVELOPER NAME: 1^, Z ^ A ^ A V ^ W M L B < ^ ^ ^ ^ , 

DEVELOPMENT METHOD: O , 
r i/f I 

f DESCRIPTION OF EQUIPMENT: $ , U ' V J U - Y I ^ ^ 

DATESTART: ' ^ I z . ^ / ^ ^ 
DATE FINISH: 

TTMESTART: /? :? ' ( ^ A ^ A i ) 
TIMEFINISH: 

WATER LEVEL BEFORE PUMPING: / , 5 ' Y ^ e ^ f 

vv^^ TIME 

1^7/ 

/,f:f/ 
yi7'DD 

RATEOR b O 
VOLUME TEMP'(C) 
i ^ W 

ME 
7»it.w-

CONPi 
^ 

WATER 
APPEARANCE 

? 
]'Z.,X> 

l%D 
1 3 , 0 

\5.T>1> \y 
/ 5 , » 

1 1 ^ 
13.0 

\ 5 M 1 / O M / / / I 

13.0 

'I2EJU. 
3 3 g / g , 0 

Jli •/ooii 

mfhf l } f <k 
e IS i t 

COMMENTS 

/A 

.^£{Li2i . . . 1 ~ l Y ^ f /ou,St>r ^ 1 " c / / , ^ . o^ JA^ fl/^ i / i i / i ^ 

^V>/ '7/ ,>m. o f ^ . i 4. s^ l f -

sis. ' 
•>ne,iytTT^ f J V i ^ N t A ^ I 0 

(/<*''— 

wh 

t̂  l?.0 TCT 
- ^ 

. ^ 0 ^ 

/^:/:i IE 
l3/t) ?•>& A P f U u y 

12.r 

^ ^ 11.' %f) I . V " ~ 

-LUl 
cUcfsT 

A ' , 

fc^y 

IL : Ho 
J£J1 ^ 

i^:^:. 
* ^ i 2J7 

la,5 
i J L l . 

CUuy-
r \ t i 

z::^ 

yf- ///cJ cyh av^ 

• ^ 

Si 

77 i^;v / ^ i ; ^ ? / / / f ^ /«^ ^ fajw" 

NOTES 
/5:^0 f / r ^ r^^p,h> A D A ; - / ^ H • . P*̂  ^ n , \ f /f / ~ / 2 i ^ ^ / / / » , K 

fh ' . ^H i o t-WL^ A^-Zif •4-, ' ^ 5 ^ f ' r / / ' IP ' ft7>yi 



MONITORING WELL DEVELOPMENT FORM ^ ^ y - ^ ^ -̂

BARR ENGINEERING COMPANY ^ 

SITE: WC?^ / ^ / - / ^ S Ph^.c'X ' - -DEVELOPER N A M E : I / ^ - ~ / - ^ - ^ ^ ^ ^ ^ ^ - ^ - « - ^ ^ " ^ ^ « ^ ^ - - ^ .^ 

WEa IDENTIFICATION: / ) ^ ^ ' / ^ C > DEVELOPMENT METHOD: rf), , , ^ , 
JOB #: I ' ^ / H I -"*=' "̂  3 J " 5 ^ DESCRIPTION OF EQUIPMENT: <//>^-«-«- P ' ' ' ^ Z Z^o Q U / il.9 2 

WEATHER: l!)tA^^<^^i-

DATESTART: l / l ^ l i j TIMESTART: 
DATE FINISH: TIMEFINISH: 

WATER LEVa BEFORE PUMPING: 

RATEOR , WATER 

.i 
<-
-' '-, 
*- o 
^ Y 

y 

TIME 
\ f i lo 

0'̂  T2 

10 3 IT 

/ o T 3 
1 o'^b 
U N V L 

1 )00 

||0? 
II l> 

105-

^ O l I M E TEMP(C) OONQ/pU APPEARANCE COMMENTS , 

^ | Z , g 3^i'l9.l cLtc^y- i / 

.A i>/K^ 

> 7 ^ ^ ^ I f ^ ^ 
<5~< f̂im _ _ _ ^ ^ _ _ 

TO = •S-'f.f-f3>j6 . 1/7C\ W(>i>"li S a . r i ^ f B^^, 

<,..,^. ^.S >vr / / (^'-Cvwy, 3 r^,W., ^ ( c r y r t * - ^ . ^ . - M / s y gr ^ T V j ; , 

r rJT)/ __^__^^^«__^_^,ui____ 
' J M . > y _ — ^ — — — _ _ - j _ ^ ^ . • ^ 

gOP _ r<- _ ^ ^ , ^ . / . . ^ o ^ . . , .. O ^ ° 3 

.I.- / ? V ^ f r r t ~t.. f f- T r̂.x̂ s'p P i . , - . , , - , ^ , U r ka<; /<-r< / " , ^ i ',-/.^'^. 

X'"" IQ.̂ O 3.?i7 »:g' g:left-r-> Kva .g>v?a j 

)>.̂ . I 53D/ :?. f 
l » . I 33^/ 7 •?? ilj_ 

NOTES: 

A 

t r 

file:///filo


SITE: / j ^ - c o o p 

WELL IDENTIFICATION: fAvo^_rs£ 

JOB#: )S/^«>_c<,-^3-s^ 

WEATHER: |>. c u ^ J v., ^ o " 

MONITORING WELL DEVELOPMENT FORM 
BARR ENGINEERING COMPANY 

—DEVELOPER NAME: ^ , ^ g . ' ~ "' 

DEVELOPMENT METHOD: poc\p ^^^ S ^ w ^ 

DESCRIPTION OF EQUIPMENT: S N ^ V ^ Q / ^ i ^ 

DATESTART: ^ - / v - ' , - ^ 
DATE FINISH: 

TIMESTART: l o i s o 
TIMEFINISH: 

WATER LEVEL BEFORE PUMPING: 7_. *I [ t ^ f ^ 

RATEOR WATER 
IIME VOLUME TEMP(C) ££Ml /p i l APPEARANCE 
/o -s n 
/OT^ 6 
/tf.' 5"; 

; i 1 / ^ , ' « o - ' . 

/ ( : 1© ' 
/ » ; f J?' 

n • ^ o 
7,ii n : ^ S 

in«-o 
a ; vo . 

• < • ' l ^ • ^ l -

'7'i! l-'̂  1-? 

,„ i^:$-ty 
/^••2. f , 
l ^ - . ^ ' ^ i 

I.T'^Ti 
/ 4 / £?<:> 
/ 6 . ; /.^ 

-f-M^ /C,'2S 

• 

iSG.n^. 

s I 
— 

/ ^ C ^ A l 

N f 

II^'PA-* 

\ f 

_ 

S 6.prv\ 

::̂ ?̂  7 

l i t i s T V T / r * — T i - f f T-N 

COMMENTS 

NOTES: 

1 1 , 0 ^a? / -7, f _J[ fl_, 
/ 7 . 0 

/ -/.; (DUA^Jt^ c j / ^ A j p a - S i t r r 
' ^ ' ^ ' ' ^ > - 0 / - j f : / v y i > 

^ 
• ^ ^ t ' - l . 

1 1 -^^-g"/ 7 . 1 g - U i i V Wi^ -TY-^cc 0/ J>AU1̂  

P«->yv p o v W t . fa 

'^-^^' <r^/ . ? ' 
^ 

4iO / 7 . / < - / & 6 j - M O S / ^ / ) . _ _ '^ - ^ 

')0 p iyw^p 

4 V / T a 

S-h j - l •f- 0~t>Ar'\ c-f- i h e r O ^ u- r i 
^ ^ 

I 8 4 - 4 g A . 4 ^ L . g J . y t / O / TY^^CA-<r/-S't-^ 

lA 4Sa/-7.X i i__ 

n >(^o / - } . 1 . II II 

n _ iso/ i2_ 

j ^^^3.Tc?T(y\ ^ p e ^ 



) 

MONITORING WELL DEVELOPMENT FORM 
BARR ENGINEERING COMPANY 

SITE: AJ5b-t^qj5"- - • " - . " • — 

WELL IDENTIFICATION: M^A' 15 J> 

JOB#: (SZ-f^'ObS -3«:L ST . 

WEATHER: p - c U > u ^ c ^ - y ^ ' 

DEVELOPER NAME: - ^ '-'^- "^^ CSAnn. r v ^ j 

DEVELOPMENT METHOD: p ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 

DESCRIPTION OF EQUIPMENT: ^ ' / , . 7 " s^ rv . bi...^^ 

>' ^ u - O ^ • 

DATESTART: 
DATE FINISH: 

° l - \ \ - ' ^ 3 TIMESTART: l ^ ' - l ^ 
TIMEFINISH: 

WATER LEVEL BEFORE PUMPING: ^ - 1 ^ 
I 

RATEOR WATER 
TIME 

15.'(5 

VOLUME TEMP(C) 00blQ%^ APPEARANCE 

IC !05 
, i . : l b 10.5b <^^ ' S . ^ 

/ ^ •? f 
Ct lO 

3 

.>y 

Pi/MpeP 

0 2 S 5 / tf5"o<Sit»t. 

NOTES: 

1756) 
Z I O O 

COMMENTS 

viz 

g .Ur . .V u V .5ov^.<-. 5 y » i y <^S l (J - 5u.< r*>>.<- > ^ / ^ l - , * j 

2-3 5^/ig.y 
£2oo/£jj7 

p\j.r.t t? « ^ / g-t <a ^OA1<° 

/ 3 . , 6 -

7.Z.OO / < i , 7 

2lSO/4»fa 

S^i/C^g <<J/ S A t c ^ / t -
Purr\\> U i / g.1 G PvjM? 

/r I I 

O L * » / ' UJ/ / ^ g g<»JO NK 

7 1 ^ Zi>(a 

flA/A>l U ) / t t 'L-. .po/»M^ 

g u ^ f ' y L - L.O) / g . .̂  ' ^-*-^ 

) ^ • 5 y i ^ / 6.gr cUu»v- '~'/s'A/>D A^ jpsc - r ^pj^jr ujy ic^c i ; . . . ^ ^ 

2." 5"oa .vtTT'v-jc./ 



MONITORING WELL DEVELOPMENT FORM 
BARR ENGINEERING COMPANY 

SITE: h i sc^oo 'C^P 

WELL IDENTIFICATION: M OJ - 1 5 " P 

JOB#: 

WEATHER: 

DEVELOPER NAME: j j ^ _ 

DEVELOPMENT METHOD: 

DESCRIPTION OF EQUIPMENT: 

? A t ^ 2 

'=)/a 

DATE START-
DATE FINISH: 

WATER LEVEL BEFORE PUMPING: 

TIMESTART; 
TIME FINISH: 

TIME 

>« _ II ;oe> 

/f>~ l?)-.»0 

/ ^ . • i 5 -

RATEOR 

VOLUME 

i 

^ -<g^P^ 

. WATER 

JEMP(C) O O C I D / , ^ APPEARANCE COMMENTS 

)5.6> 
/3 ,g 
\ 3 . 

13.5-

iuO . 
dhff^' ' ] ^^•o 

±L<2. 

1.-r oo 1(3 CJ . 

ZlSa f (..1 
»MD U.y-

'27op/0>.-7 

Z \ D o / L l C^t^-r- u , / Ty.'t.-. g-j- 5.(.-r- Z - ^ S f ^ b , p>y/w^ 'n <:-r-̂  >L/ ^ 

»V 

I I 

W 

NOTES: 



MONITORING WELL DEVELOPMENT FORM 
BARR ENGINEERING COMPANY 

DEVELOPER NAME: p l ^ SITE: V^oe: f L X f f ^ 

) WELL IDENTIFICATION: V~[Q>5 

JOB#: / • D / 4 ^ ^ C > 0 3 J ^ L 6 2 

WEATHER: d-Mir, ^arM^L^, iXXircy^ ( > 5 * F ) , 4 

DEVELOPMENT METHOD: ^ 5 ^ ^ p o ^ ^ - f i i ^ A ^ ^ y 
potmp u ^ (:.«i-»-fnTVU?<x( p u r v 

DESCRIPTION OF EQUIPMENT: 

n l l 

) 

DATESTART: ^ ' Z H ' ^ 3 
DATE FINISH: ^ - 2 V - ^ 3 

TIMESTART: B^'-Z-^ 
TIMERNISH: ^ ' 3 5 

WATER LEVEL BEFORE PUMPING: 1. 6 ^ ' ^'ot-c? - ^ p erf n ' ^ * ^ 

BME 

$-.55 
cf'.OP 

^••m 

^••31 
^•.35 

RATEOR 

VOLUME 

?.6»>Vp».vt 

.̂OTJpni, 

2 . ^ , 

TEMPCC) 

lu 

<(? 

"^ 
1(^.6 

17 

17 

GsmAi 

2Ao'/U>--p 

^ooZl,.(\ 

z-^o/(f.(i 

•5^^ / t .T 

WATER 

APPEARANCE ^ COMMEtilS ^ ^ 

rJ-raur r rv> m i ^ , 50- fi>0 v- f . \ a r A c^nxA^^ 
r i / g j - nn oi ioi-

iiiAr'4 raT^ A£) ^ 

" Z J D - ^ V . r . ' ^ .xW O r t u i ^ S 

iA-fJKf 

IkEL 
rUffir 
_£j£e. 

't^i'v •fltrn ( i r \ j . " î cnrr, Oifzitr^ ^ \ x u f ^ 

^V-'-^pCrdii 
o 

NOTES 
"2 •23 -k> '?:3'=? nuf-y^p M / rp^-4-n-(-,iOr>l o i ' ^ . L apry^ 

igtppnpy a^^S<?<:^ '>^v7' 

X g'3 .^g<J/i^<-r,-(-
Q'-^2- -hy ^ ' 3 5 " h u ^ p vul Cejr\-{-r^-(-nr)^ T ^ ^ t ^ n , a ^ Z (a Op. 

• • 

i^ppnfi 

0-3 ht^ ^wn(^[>u 



" ) 

^ 

7>*^; 

SITE: ^ ^ 

WELL IDENTIFICATION: P- jOto 
.• -J 

JOB 1^7^ 

WEATTHER: Svv̂ v̂ ~ l^^ei-^^V^'f 

DATESTART:/<7/f/<f3 

DATE FINISH: , 0 / ^ / « | ^ 

l i&TER LEVEL BEFORE PUMPING: 6 • ^ V 

TIME 

MONITORING WELL DE/ELOPMENT FORM 
BARR ENGINEERiMG COMPANY 

DEVELOPER NAME: p«,fr lutO^ OO/^ i ^MT^ 

DEVELOPMENT METHOD: f ^ . ^ / ^ ^ . ^ 
7 > 
% 

DESCRIPTION OF EQUIPMENT: 

t>-.tJ ci.-/-»a "fir-t— 

TIME START: 0?^:^0 
TIME FINISH: Ifl-•. 3 :^ 

X ^ ' (\ 

£ l i i 2 _ 

Q MO 

vff : " i - ' 

i£i7tf 
\IL w 
JI3_ 

ff 7 ^ 
XLZiL 

U ' 3 o 

NOTES: 

RATEOR WATER 
VOLUME lEMEiQ) OOCiQ/>^ APPEARANCE v ^ COMMENTS 

^.5". ^L£i 
, t j « atSo 

- i : ! ^ — 
• . 1 1 — I / i i I ' > — — I • 

lr\frT\ Of> pv»vp ^ ^ _ _ _ ^ _ _ _ — _ ^ _ « _ _ ^ _ _ ^ ^ ^ _ i _ 
> . 0 T _ 0/r>-t^ MSUOI/*^ L ' ^ C r ^ ,.>^J»-J^ 

t " ^ ^ ' ^ ^ ^ w^\^« | \ 

T-'.^ H , f 0(^OOl9, 

"^ko 
e £ £ S : ^ L _ ^ 

?.o ;t^.y 3 g o * / ^•>-

1.« 

- i v ± > ^ ŷ >̂-F i n ^ ^ 

IX^ 

i m 

/?wit.^r <^f L,t.U^-'>*~J J j ^ ^ y A 

J.'? /^1A^>/>v-gA. 

J!l:fci 
»-A-

.̂ a 
l ^ - , < y S v > ^ 

^^ mm uujiî ziî ^E-
" t ^ \ ' i ^ ^ 

L. C . . ^ 

1 ^ T T 

7 . 0 
I T " 
i r ' "5 Ko / r ^ 

'̂̂ ^y^^^^-c^ C.. s c ^ 

y ^ h { p t . ^ ; , ^ ^ 4-,vy^ = 3 : 5 9 ( ^ ^ T^^ fH :r'^ / ^ 3 ^ aa/Zoe^.r ^ r y a ^ IL 

IT 

' P^v^^op^^ -V {l9VA^l-e4^ '̂<̂ /5/93 



3 

MONITORING WELL DEVELOPMENT FORM 
BARR ENGINEERING COMPANY 

Ttf'jMp^.'^i^-^^"' (r-?-

SITE: LOcf^-:(?xyfs" 

WELL IDENTIFICATION: P l o > 

JOB#: 1 2 / ^ - 0 0 ^ 3 ^ ^ 5-.?-

WEATHER: <^+ly 5.̂ VXAV| , ^^.^o^j 

DATESTART: ' i h h ' ^ 
DATE FINISH: " f f l f f S 

WATER LEVEL BEFORE PUMPING: 

' i i ^ ~ 

Tir 
6?o 

'••- '^Devao'PEft'NAME: -^ rpTg / : A ^ ^ i •-• - -
DEVELOPMENT METHOD: P u < ^ i S ^ < ^ 

DESCRIPTION OF EQUIPMENT: ~ 
^ G^a;^^rr ) K-'Hwxe*v> L&\C>) [^cu.\A PiA.>vAft 

^ .y i^ IO f i£.^oK. s . -n^^ / rx jO f«x^vi U « l l . 

TIMESTART: I^^^O • . ^ 5 ^ f - / . O E . -^ ' -^ 
TIMEFINISH: l ? < ^ ' n . 

J^^>^ BME 

—M. 

121. 
i '?^^ 
'gijC 

for 
^ ( (J. 00 

vl/-A<../» ^.7/9 

/D-,ro 
i l ' f iO 
l l ' . lb 

)|'.Z0 

RATEOR 
\ !QUiME TEMP(C) fiOtm /pM 

WATER 
APPEARANCE 

\1oo 

COMMBJTS 
fk*\£iccoS^. 

/ 7 lC /^A l 

5i5~^<///n//) 

y, s><//^^'^ 

f,S'M*l/jt>>y,, 

if,yj«fAmh 

Pt^vie.^ OVynf . g f ^ - ^ • 

/g,5-
/g. g 

/ g . g 

/8,P 
; f i . 0 
i g ^ 
/ ^ • 5 -

/?,o 
J i l2 . 

Z7^Z»-^ 

?3i)o / B , l 

2.30018,1 

g??o/e.7 

KVK̂ k. 0>mwv\ / r Iti^v/' 
ft<y,^f<U \ cUvy^ 

({jio.j~i^l b^oi^r, •y^Vo/ 
c^a^ <»/ J>yi>i**r) ^ / i f -

CtoM" lAJ»c-kv" />f-^/ ^IS^ f j ' ^ l .^ . 

/ I I I t l " / / / I ' I 

r f j f f i ^ ^ 1 Jr^cD^'^ h ' / ) - ^ 

*V\ 

eltc^/-iA^I k r o ^ < \ A l l "f 
f r . - r r - r - | -

/ • U o ^ y i ^ l Dro*ryn in'/ff-
CJJl^K^ tr*~^ hrOy-^^ lAV)-

Us< «4M 3/*^ i 

r . U i ^ ^ h i ^ t " ^ •hy>i~' 

cLi.c\j-^ *^ l hnv^r^ hy>f 

J2i ^^y i^^ j k i W 

A>or< ^ l > ^ 5 a i ^ 
i -e^s -fjV-s Si 

/><j«r / 9 W f J<"^ol 

^ ^ 

j : i £ C 4J, '.-o,.*-** >>hy-

.inffHn/ -Z^i^-f J<lir\rr 
f/K.r t ^ Kg ^ 

NOTES: 
^•^6 ' (It iau) U> ^-4-

T X ^ 

R.<.&r. 7 
<̂  i^i '^^^r fe'/'rrO C-^ i> - , . ^ / Trs g^.g:' t^Uc^ul t) Vvf W.g ; ' Oj-Tod 

I'̂ iTD K . ^ r ^ - . ' \ j A . k l r /f.^^! 3-76-^1' fer^g T 
(79 Qp3g ^^ 

<",. , .<-/ '^c-g 

TT •V 
^ A . ^ A 

T o T ' ^ t ^^joKK £ 7 0 ' 

— T&TAr/ 1/0/ 
r'g-^^ ^;ez M .̂̂ /<r (iTv^l ah 2.̂ g>̂ V t^ I 

iHuv./ag7r 6 ?c) <^yr/s 
0 n/ -/p/^ tvf^ r i <<^r ., 

9>'.3C> . O V T ^ Z/iyii^^ - ^ ^ . T j . l lryl>n T,u^p 
0(Zor. 

^ ^ g e , / ? O 4 P ^ o / n |g^<^e./C 
• ^ 

z > ^ ^ 7.;^::^ 



y,oo /-VC ^ f P ' / ^ T 

f . 7 r i>c'/6iry gr^pio "I-jfirv-^- o^S. ' "^ , ( W n ix<^(/ <̂  4^/te_ lU tA r ( e ^ / , l i ^ } ^ e*̂  :?,S0 ip/rf^ 

^>rr,^AAy/llCk>y^4i^ t ^ f ' H ^ S ^ ^ d »ŷ  k o f i o H j 

li'.dS. ^ f o^^^4^ ^̂ ""̂ y— P ' l ^ T t-^VT^ r . -v^ >Ae/L, 7 " ' : 

l A ^ h j - - ^ }p?.cÂ % c O ^ c U ^ t - hy^u^irn uu,'-y>v .5-rnc/ , 

)]\zx> I'.-f-h f ^ i ^ o y A ^ ^ ' i ^ ^ ^ ^ f ^o^.y^A P-/07. U^'^/o-7^, > . , ^ ^ f e ^-.^r c ^ c ^ i^/V^ 

)^;-?S- ^ f ^ ^ ^t? 5 / ^ , . ^ ( ^ / ^ ^ P'/d?-7^ 6*^ '>^ / u v - ^ i;/<«dyc 

/ 



) 

MONITORING WELL DEVELOPMENT FORM 
BARR ENGINEERING COMPANY 

SITE: VCf: ^ j r S -

WELL IDENTIFICATION: f ^ } O f 

JOB#: 

WEATHER: 

DEVELOPER NAME: 

DEVELOPMENT METHOD: 

DESCRIPTION OF EQUIPMENT: 

Y^'pL^-^^ 

Oak 

DATESTART: 
DATE FINISH: 

WATER LEVEL BEFORE PUMPING: 

BME 
N:VO 

J£jo__ 

IHlHo 

RATEOR 
VOLUME TEMP(C) 

l3.o 

_ULr^ 

TIMESTART: 
TIMEFINISH: 

OOblU 
2Z0D 

ZZO'Zf. ? 

WATER 
^ ^ APPEARANCE 

l H JL iL. 

E 
A>./-

I I 

/ r l xay \y- j )^<z.-^ ' h ) n i ~ 

COMMENTS 

f l n 
^ > i un\ flr?v'^5 

-A> t^ S^^cTg^x-rf/t^J 

i D i i t y i . ' r g y ! / - cy ix^ t>^y i i~ > ^ 

^ g f r m 2 1 ^ 
^ • R o i j / i ^ y r f p y ^ h ^ i A ^ n ^ i -

) 

NOTES: 



MONITORING WELL DEVELOPMENT FORM 
BARR ENGINEERING COMPANY 

\ . 

SITE: t - c f DEVELOPER NAME Pcc/f(wTt>) bt>/^ ( ^ « ^ 

WELLIDENTIFICATI0N:P-\08 DEVELOPMENT METHOD: p,y^ 

JOB#: DESCRIPTION OF EQUIPMENT: 

WEATHER: -de* S-̂ -̂̂ -̂—). ^'^-t-yT 

. DATESTART:/o/y TIMESTART: IV^* 
^ DATE FINISH: ' TIMERNISH: iS: 1 ^ 

WATER LEVEL BEFORE PUMPING: G. 8" ? S : i 7 3 7^ " 
f . .. -

RATEOR , WATER 
' W TIME VOLUME TEMP/C^ OOND/pJ APPEARANCE COMMENTS | • 

iZjJ£ V»n/-/uAvy ?,^/v, f * /»i,7>:>» W > ^ QtM^i- /<L^ fr<V: / ^ » W 
LLIO ^.0 lyf noo j U <i^/sW:^ 

n-.zo irr> \ 
\'\> <^ /3.-V g!r/« / > ^ ^ " /0 .gi fc^g/U^ 7 
lO'T* ^Jhfr • \_ 

fpzz 9 h / 

i r \>>J lOOo/P, 9 L \Z 'J< 

I 
NOTES: ^p(V^i V^^Y^^ ^ : l^ffi^ ^ ^ ^ V /̂ -̂r̂ />̂ ^ 

/T^MS Z/-^' ' ' ^^ . I \b9^f-^ p^y^f>_y-^^k. ^ V X 
r 2 \ ^ 'b-fa^ fikinnui. p^(oi7i^ A Q ^ I O ^ / > ^ * n L^ 

l^kjj^Jl^j^^f^^ 

tbLAy^<yC(y^^^^v^jLrrr^/t^'^ ^^t-^fi^^^O f , ^ J) ( o f ^ f f : ^ 



MONITORING WELL DEVELOPMENT FORM 
BARR ENGINEERING COMPANY 

?i() 

SITE: Orr\<i hc^Th / / ^ f i * ^ p 7 DEVELOPERNAME:'j^/2 'irnr-ymwiier • 

DEVELOPMENT METHOD: ^ / 

DESCRIPTION OF EQUIPMENT: 

WELL IDENTIFICATION: -S/̂ rt tt/r-^/ 

JOB#: ^>>t c f i ^ y ^ T ^ ' i 

WEATHER: ^Oi*/, Pt^ii} ' i^^^xy-rv^e^L TO = / ^ V ^ ^ ^ '' - £^«/ ^ T ^ ^ . 

DATESTART: W3o/'i3 TIME START: iiS3 r / j - / V * . ' O / ^ / ^ T / / / 
DATEFINISH: TIMEFINISH: d o ^ / T / , , i ^ ' ^ ^ J ' f ^ " ^ ^ ^ ^ ^ 1 f^^^^^'^ 

/k^'^^'5 
WATER LEVEL BEFORE PUMPING: 

-^T i l -r f iui 

j ^ / v ; 

TIME 
l/Z ĉ) 
Ii£S_ 
M_ 

iLS2_ 

RATEOR 
VOLUME 

.££1 

3^ 

WATER 
TEMP(C), COND, 

mL 

fiOfcUypLl APPEARANCE CO 

^ r t r p 0(c-v*vvO - / A / t t / / /^-g^v^/ i^ytrg^. 

COMMQOS, 

fjiffv^'? 
^ 

NOTES: 



MONITORING WELL DEVELOPMENT FORM 
BARR ENGINEERING COMPANY 

SITE: O rvvl /'J:77'A P//̂ >̂  f i^ ^ DEVELOPER NAME: T^^Q 

WELL IDENTIFICATION: , '^ " ^ f . ^ j l DEVELOPMENT METHOD: 6 c ^ i f .'-C-r-i I Pî vŷ ft ^ ^4 '' /J//^/"?: > 
t - A ^ J ' I 

JOB#: DESCRIPTION OF EQUIPMENT: , -^ / /^ •>. .^ / i ^ zV^v 

WEATHER: Cc^\ 4^ -^H, ^ ' ^ ' ^ Z C^-^'-r^j ^ LocL \ ^ ^ Cui ĉ f̂  /z, ^^.vi fi-^^Z^S, 
/ / 'v^-ff #^5/,/.tnO /̂ AtfT/̂ t̂  ^nr-t^"S"^'^*^-^ • 

DATESTART: V ^ ^ / ^ 3 TIMESTART: "^'^'• ^ ' * " ^ " " ^ ^ ^ J I ^ O e ^ U f n ^ F 

DATEFINISH: TIMEFINISH: 

WATER LEVEL BEFORE PUMPING: 

RATEOR , WATER VOLUME TEMP(C) OOND/> IJ APPEARANCE OOMMQOS 

oa-i. \ ^ 1-2.0 (- ffioln.a n ^ ^ 

BME 
ioir 

1 

NOTES: 
- ^ I f l ^ r / . - / i./N H^PA-<- ?,t^-i irvs 5 r / ^ ^ ^ ' S - ^ / ^ s / g t ^ ' - ; ^ y ^ , y , . ^ o ^ - / / , / / j ^ <;ZrZ..i-C:̂ f̂. 



ZTA ÎI (£' ^ i?^ 

) 

m i> 

WELL IDENTIFICATION: i o ^ T 

JOB#: 

WEATHER: -̂ ^̂ v̂ ŷ , W? ' ^ , / :W 

DATESTART: f l ^ o M Z 
DATEFINISH: 

MONITORING WELL DEVELOPMENT FORM 
BARR ENGINEERING COMPANY 

DEVELOPER NAME: '^''^6 /f^ ^lAc/fz-

DEVELOPMENT METHOD: C^^^ '^- '^ i^ f f ^ ^ f j ^ '̂  f(i9^(-'^ '̂ •^ 

DESCRIPTION OF EQUIPMENT: / / / 
9"6^ i«( !^^ W ^ / /̂ /•5«>r ^ ^ w ^ , S7^^//"y/t^/i ^ ^/A-.g 

a'-O-^-i-?^"^/-^-/) f*/?- ^• '̂•- ' ^ ' ^ 5"^ ^ ^ ^ ' -
^ . 7 . ., «^ . J J A L - , i - - . ^ / \ t^khirnr-L^ a ^ ^ ^ j r - A C ^ J T ^ L ^ 

TTME START 
TIMEFINISH 

: , v ^ C t tp . t.^=^_• fcU«*>- 5 " ' < : ^ ' ^ ^ 
' / \ a € ^ & . -^ * ^f ' ^ ^ h c r - ^ fiilxr^ ^ f r ^ i ^ x ^ t ^ . 

, - „ , -̂  *^^.^ 

WATER LEVEL BEFORE PUMPING: 

RATEOR WATER 
BME VOLUME TEMP/C) O O N Q / } , | APPEARANCE Qsmmŝ  

) 

NOTES: 

T 



. . / 

J 

MONITORING WELL DEVELOPMENT FORM 
BARR ENGINEERING COMPANY 

SITE: ^ A f DEVELOPER NAME: ^ / ) f i / A ? . /)lMC / .<?r 

WELL IDENTIFICATION: EpAKcl l-<^'^T DEVELOPMENT METHOD: Ce^ir ' , Cc cr̂  I Pi^^i.Q, ' ^ i ' h i . k ) ^ 

JOB#: DESCRIPTION OF EQUIPMENT: , 
^ " STX.'^l^*^ ^7ci^/ a ; ^ t - ^ C.^f^,^"srce/f>fcZ:r^-

WEATHER: S^..^,, P.̂ -̂ .f,Ccn>) c y n - ^ d i ' ' / " ' P . / 7 ^ ' t l ^ ' ^ "^""^ T I J ^ ^ ^ ^'^''^ 

UL •s-'T '̂ 'erad- fi-<̂ ^ (U \̂t P D .M. C n̂tU^̂ ,.̂ .(. 

DATE START: f l ^ ^ n ^ TIME START: 

DATEFINISH: TIMEFINISH: 

WATER LEVEL BEFORE PUMPING: 

RATEOR , WATER 
BME VOLUME TEMPfO O O N Q / > L J APPEARANCE COMMENTS 

07ST UJD(y^l-> l l i 'L 1100 j ' ( , W CIeio<.r, Cgw g^vy,/^<>. 
iQgt) 4s-g-* ît> Itt 'd. loop/ / . g VI 

lOQg' loofrAl^ iU^C lay I L-1 LL 
\0(yrt |>.rg< îs R '6 \ooD L-i n 
10 M 1 ^ ^ l^'^^l ^ ^ ^ ^ ^ !j 3K>.4 p,.,^p g ^ / -

NOTES: 



MONITORING WELL DEVELOPMENT FORM 
BARR ENGINEERING COMPANY 

SfTE: oyr\L AJCJrfK 9 ^ ^ ^ ) ^ 9 ~ DEVELOPER NAME: X / ^ f i / r^ l ^ u e / / ^ ^ 

\ WELL IDENTIFICATION: Pjfifl (^^ll ^3cxM<^ DEVELOPMENT METHOD: C e ^ h ' f - q < ^ l ^tvw,/) ^ / i , " f'l.-^-c. 

JOB#: ^ « o <f r^r i^ t>,U. DESCRIPTION OF EQUIPMENT: , , / ^ ^ , ^ 

WEATHER: 

DATESTART: f / l o fy 2 TIME START: 10 SS ' 

^uhti,ck+£,<*.- /^«^5*. r l % ' 5 f ^ f 'fC 9 i ^ f ^ < , 

A^mm f o ^ ^ l . ^ ' ^ ' - ' , ^ / / A L / 

^ 
DATEFINISH: TIMEFINISH: Tti - H ' ^ " 6 ^ 3 A-f */ P-^^^'^ ^'«'>^ 

WATER LEVEL BEFORE PUMPING: fp^k^ f^^ ^ ^ . s ^ '̂  ^ 

RATEOR . WATER 
- s r a . o Z ^ ^ 2 ^ ^ ^ ^ ^ ^ / / 

BME VOLUME TEMP(C) QSMi /p i l APPEARANCE OOMMQ£[S 

llOt 
"^rv ' l l 1.1̂ 0/ lA/v'i •;/ a ~ ~ T 17 K 

U l ^ (,o " I7.<r' ^ O //;. 6 \l M 

\n?r. 

NOTES: 

^^ " i i i : i « , /itt-'ipV^. 



MONITORING WELL DEVELOPMENT FORM 
BARR ENGINEERING COMPANY 

SITE: ( 9 ^ C / O o ^ f k P / ^ > r 5 -

WELL IDENTIFICATION: EPf=, . ? - ^ 

JOB#: 

u / o l • 

DEVELOPER NAME: ^PiQ;;, I m • r^V/dle,r 

DEVELOPMENT METHOD: Cr:̂  i ^ i( , 'c^/ pu^y^fO % P^^ ^ ̂  TI^-^^ 

WEATHER: i J i . \ ^ U j S^.^/vy 

DESCRIPTION OF EQUIPMIEKr: ^ | , ^ ^ p^ ^ f i : ^ ^ ^ / . r k ^ 

DATESTART: i h o k ^ ^ 
DATEFINISH: 

WATER LEVEL BEFORE PUMPING; 

RATEOR 

^ " 57^." l f i . *S « M I - ^ 

Z\-<rc£S3. 

TIMESTART: 
TIMEFINISH: 

RATEOR WATER 
BME VOLUME TEMP(C) ^£MiA\\ APPEARANCE , CQMMEbllS ^ 
fT.-?? STTYIT pn^̂ vup • / r n — 4~'.'i-5f U>^ht r - <!i^/zv'€l^ O/ ^ri.^- 'S 
15?.? gp)ftm //^,^ ?ob/f-g^ C W K Z . U' P^'-^ Av.g <;^0 '/^.civ-S. 
l£j£L_ 

J£M. 
ia^i . 

l>.P -TQO //,.f? 

l̂ '̂yA. 

[7-0 >og / ^.^ 11 vjê M \;gvv ftri..^ T.-^ 6'?^^ ,fl^'^ ^ 

;7./P r^ortT ^̂̂  ' ' l i ^̂̂  
f ^ g ^ « » H o ^ ^ 

^ p'^'-p I )ĝ <l I ̂ 7 'Qt-r^ioffJ 

NOTES: 



) 

>vo 

MONITORING Vi^LL DEVELOPMENT FORM 
BARR ENGINEERING COMPANY 

SITE:(9m6 A J C K K Pinrxi )^^~ 

WELL IDENTIFICATION: T - / ^/^/^ 

JOB#: 

WEATHER: Cod^ ^un^w t^.rydy 

DATESTART: i h ^ M ^ 
DATEFINISH: 

WATER LEVEL BEFORE PUMPING: 

TTME START 
TIME FINISH: 

DEVELOPER NAME: J >1 5 / ) ^ • P l ^ e ' l ^ ' ^ 

DEVELOPMENT METHOD: ^ ^ ^ : ( ^ . - ^ / } J pio»^/0, Y^ p ' 

DESCRIPTION OF EQUIPMENT: ^ ' 

^lre / / • 
^ % - U •^^ " ^ /2.S*^|o:p<s: sf-ie-k^p 

r o . i:i.5~P^ B7z><i. 

BME 
RATEOR 
VOLUME TEMP(C) OONQ 

l£fi&. 
l if iSl 

w WATER 
APPEARANCE CQMMELnS 

NOTES: 

^7Zy> pi;u,v>p 

- 0 Crv-.^.. 



MONITORING WELL DEVELOPMENT FORM 
BARR ENGINEERING COMPANY 

s r r E : D « ^ c /\)c>rt-^ f)/K>>jf «^SL DEVELOPER NAME: X i ^ / / ) ^ / ^ « * / / < = ' ^ 

WELL IDENTIFICATION: 2 ' 6 ^ DEVELOPMENT METHOD: C e ^ l ^ i ^ c a ^ f^^^^P ' i / i , " T u ^ - - ^ 
iFpfit oje.li ' 

JOB #: DESCRIPTION OF EQUIPMENT: 

WEATHER: tOc^^^ 6̂ ^̂ r̂ r̂ u i y O t J y 1 0 3 4 ^ ^ / i " > / 5 ^ ' s r t U ^ l u ^ l l w / i t ^ ' ' ^ ^ e l p'^f^^f-.-. 

y^ St ipf </ ' ^y .ek^p fyktn-e 0-r.^^/£..((Lu 

DATESTART: ^ A ^ A 3 TIME START:/Zt^.' U " 67^^ Z pZ^krZ. r^ / c ^ r ^ - Z,uZ 
DATEFINISH: TIMEFINISH: L o J ^ Zo ^ ^ ' ^ A-^c<i£S. 

WATER LEVEL BEFORE PUMPING: 

RATEOR . WATER 
BME VOLUME TEMPrC) OOLUypiJ APPEARANCE , COMMOHS . 

- Plvw f̂r l^'reZo Wtl̂ K ĵJt*^ Icd\\\A.vy^ 6ervuŷ  \ ' J r l i HcrcO 'r\so'i'' ' 

K>ix - YT>avt to Ueil ^.'-.a. 

NOTES: 

http://oje.li


MONITORING WELL DEVELOPMENT FORM 
BARR ENGINEERING COMPANY 

SHE: OU\C N>&^f^Nf^i ^ < ^ 

WELL IDENTIFICATION: 2"-*? 

JOB#: 

DEVELOPER NAME: TJT^^ / / ^ . f H u e / l e ^ 

DEVELOPMENT METHOD: ^ ^ . ^ A / Z / c ^ / ' p t t ^ ^ O 4 ^ ' ^ '' 

DESCRIPTION OF EQUIPMENT: ~ ^ 

^y (A) I V M,! WEATHER: lo^^ "^ 'b^i^r.^t^ ^ 

DATESTART: f A ^ / ? 3 
DATEFINISH: 

l^w. S'Zi>' S '̂̂ ^ 

TIMESTART: 
TIME FINISH: 

P't^ ' % " / 7 ^ 7 i ? < 5 - ' ^ -

vo-el 

•P 7o ^a. ' ' f \ i ^ y : c ^ ^ - ^ • 

^*rc/-. 

WATER LEVEL BEFORE PUMPING: 

BME 

JkS4 

RATEOR 

VOLUME 

"^0 " 

WATER 

TEMPfC) Q O m / p d APPEARANCE 

LSQ. 

O M d E N I S 

iOO U . ^ H ll ""^ 

i VI 

STgp puvwyp - lATCfl Oc\rcleye./' 

NOTES: 



MONITORING WELL DEVELOPMENT FORM 
BARR ENGINEERING COMPANY 

SITE: Oir^c n ) ^ K P/^f i j j > ^ DEVELOPER NAME: ^ f \ Q j r̂ ^ H h , ^ / / ^ / 

WELL IDENTIFICATION: ^ - IO DEVELOPMENT METHOD: C^^/y. f : ̂ ^ / /Vvv,/? . 

JOB#: DESCRIPTION OF EQUIPMENT: ^ , 
. 1-'^ < i ' ^ \ T b r K - € i^^ i p.f^, I % ' Ol>. 

WEATHER: Ŝ ^̂ r•̂ ^ u j r ^ ^ , vjs^A/ (^L-^ 3 > . ^ ^ ' ^^T^^ - - f ^ ^^ r -p-C^ ̂  r^ r?.-^r r/M= * ^ 
/ ' / H-btf-f-C- ^ r e - ^ ^ f SC.-A:c< • 

^ 6"'^ / '^^'-^ ^ ^ ^ /f^^/ ' o ^ ^^"^^ 
DATESTART: ^ / ^ ^ / ' ' ^ TIMESTART: _ v " ^ 7 ^ 6 / prp/^cZ.r^ ^ ^ / . - ^ _ r . - / ^ ^ / c 
DATEFINISH: TIMEFINISH: f o ^y^.-r. ''Acc-^^t> 

WATER LEVEL BEFORE PUMPING: 

RATEOR WATER 
BME VOLUME TEMPfC) OONQ/piJ APPEARANCE COMMENTS 

K'Sg loo — 57-on pn,wp - K;g// %t\rt>î o/>f'/ • ^ 

NOTES: 

file:///TbrK




' U d ~ 67/vhT ^ " 
_ s 

•- PiA/vnA 

a- rvvv i ( { f - ^ s 

(.^1£. 

/6S.O 

/6^i-

173^-

~ VI, 

Av <^^Hvy. 

^ i ' ^ ^ r ^ 

^ 

,w ^ 

(750- k 

'Sfih-^ 7c^ (4 -5 

C-Hyr^ i c ^ \ « y iCO^^ 

-r a?, 

\p î2&rr\ 'St. c y ^ 

^ ^ ' ^ 

7:«57'^/ 

\ . ^ ' - ^ x t 

'.,̂ ,i> r̂. 

_Cr:fp>y^ 

A._(-:_J:<^ 

S/JA/Q r^ 

S/9ADD 

S" ,^^^ ipi 

P/ i5^:>. 

,-) ^ . & 

*-v\i i^d-tpT. 

/T40 

il?^ 

1^30 -

CI.4?V' 

"/rv.;/ O g 073^ — 

j_P^»l_i 

^ i3 -

. Q S - O ^ - ^ 

V t 
-T ' 

"T 
09 5-^ -

^ 7 A 

._UJ:^_ 

- i\)o 

TTSir^ijOM^ 

^'SLT^P^IIMVIO 

O^at^ , 

^ 5-^ 
*^fA^ ^IccK 

^e f i . ' ^ t . 

VOT: 
I 

ACioi__1^_ 

O c ^ c^l ^ ^ 

ip_5_ u\ 

9 ^ 

7 
< Tiet^i. u >̂ ng< b ̂  

•S-Ê  t^.« '̂ ~p 
SToo S 

^IP_ 

^^ij^l 

^ 

5urx 

-=L_5J.^ 

9' 

-/ -

( ~ < r t ^ 

I '~ ^ 'Ui{ \ \ -finxC 

V-rc(( 

^A- / / ^ . / ^ 

cl 
dy , C&lc 

e.x:r. 

^ _ i v c _ / ' IrOlflx r^ 

5 "^^ / " I ^W*^'A2 

f i<vL 

^OFL_(kv^p^ 

\-e 

, 7 ' 

' I j . /va--^ T>t~x jO 

^A-f 

C^etA^y-



mi'-o. 

mszj^ 

clocx^y t^xn-W' 

Jaox 
AOliT^ 

iD-Li^ 

ID 30 

-A-

-sa i'-

S**/ 

fe^:iv-:^i' /fii*^ • <; U tf Dtŵ p 

,}.7_"S"^Mr. 

- K)ctfe r j"-s_ _ rjy^c^hii 

_i:7 
57op jjuLvnn 

:^.?p_. 7 

l O J i J l - figrfU 

V!̂ >̂vp-

( ' ' ^VW' 

Q \ ^ C Z [JOOIW' 

f _̂ p_UviwD 

ri-^i A 

LU. 

^ / C g w h ^ , j I DiV^— 

71__Zi 
\^^o -

7 

^ 

V 
\ ojf (Al̂ /I Sift^^l^ 

- ŝ  

o - •& 

/Ivvvnp 

I I Q err 

ihwk O^j-

C io^ ̂ ^ 

-hf-

: ^ J A ^ 

'fey /Twn 

^^ t̂u>,p [. i^5o -

f7c»r) 

i^noiVvs .) mneci^fitA^ 

CL L 
<;z^ 
ie^i '^l 

r. 
- A T M L 

1.1̂  M 

r« c Y -

5 w q ^ . 

6</t^//. 

77f /iW///) 
.y /l*^A QL" ^ Q - ? C > . l i 

J y b C-ir 6 <^^ - Sep Ato 

/) /^ '^ 

A / (;: / ^ i 

(oe l l 

C^-/̂  ("Gciĉ t̂  /-o <=)^^i— 

k. s e / ^/e <̂ -̂ <.̂ A 

/iJc/fff 

^ 

f 
j^Jg/^yttTM' PfytATtp rrzrv*n 

t: 
^ e O J 7 C-rz^k 

s- / ^ 
t ^ 

/ . ^ J t4 / / J3.?̂  /^ ' t^ 

^ 

f /̂/7 -^L 

7^ / ^ / 

Ŝ  
K - > f > " ^ 



k 4̂^ 

FMi L&g DMM Skee^ 
ter IzBwl MemmmwKBmU 

mi Eyimgm 



VATER LEVEL DATA SHEET 

PROJECT NAME \AjP^K£Gf^(^ f w c P /^T/f^5 SAMPLERS •^Gc^ lo rcc ls .o /v^ ' 

DATE y / ? ^ / ^ ^ 

PAGE OF 

WELL 
NUMBER 

\ ^ \ 0 \ 

Pl(OZ 

P \ o 3 

Plo^v 
Moo 3D 

! /HUJ35 

'MbJVO 
! MuJ <-/5 

•/ ' . i^5D • 

A/\w5$ 

AAu;GO 

Mw65 

^ 1 O 

M iV i5 

Kor-b( j ( ^ 

. . } 

MEASURING 
POINT 

ELEVATION 

sn.\^ 
5r^ . 62 

5^1,HH 

5 ^ ^ . 0 1 -

S-gT. Z3 

S-Brgr. 2^ 

5<S .̂ofc 

S^'^.lT 

S^-^.^l 

Srh.^<\ 
S'^f.si 

5^^ -^5 
5S1-.^Z 

5^?- . l ^ 

5<§H.^5 

WATER 
1 LEVEL 

DEPTH 

S.'S-̂ / 
5 . 5 0 

4.^9 
6.Z7-

5.5S 
5 .5y 

(^.5y 
4 . 6 2 

>.93 

>.3Z 

> .^ l 
> .?o 

5 -W 

6-9?-

I TOTAL • 
WELL 

DEPTH 

16-7Z 

(5 .0^ 

i /^•'^Z 
/5.oC 

3o.'8r^ 

( 5 . 0 ^ 

3V-3V 

/ 3 . V 5 
2Sr.6z 

f ^ . z ^ 
2=^.53 

/6 .?5 

21-75 

f^.7-5 

WATER 
LEVEL 

ELEVATION 

5$?.30 

5?r3.o^ 

5^2. Y5 
Srz.'i^'o 

5^2. (b^ 

S n . ^ o 

sn^z 
^rz.w 
5'< ô.ev 
5 r o . 6 i ^ 
S%0.-{o 

5^0.:^5 

5^1.-^^ 
56-1.7^ 

COMMENTS 



VATER LEVEL DATA SHEET 

'ROJECT NAME \AJ^KEZ^^(^ f w c P ^T/f^S SAMPLERS T^C. 
DATE V / ? t e . 
PAGE or. 

WELL 
NUMBER 

PlOf 

P f o z 

P l o 3 

P l o ^ 
M0J3O 

)M.uJ35 

MuJ^D 

;v, J s D 

/i/\u;5S 

{^\yi;,o 

tA\yi<oS 

MU 1 D 

1 Mu/ )5 

. K o r b o i ^ 

i } 

MEASURING 
POINT 

ELEVATION 

5r^. /^ 
SW. 62 

5 1 ^ . HH 

5^9.07-

S'gT. Z3 

6'6'&'. 2^ 
5<tir̂ .ofo 

5 ^ . / > 

S^tr.^7 
Srf.'&Gj 

5^T.5| 

5^?-- 'YS 
ss-f.^z 
s^?- . - ^ 

5«&H.^5 

WATER 
LEVEL 
DEPTH 

S.-cfT-

^ . 5 ^ 

T-.ot 

G.3H 

5.69 
5 X 6 
^ . L ^ 

i . ^ ^ 

? , ^ ^ 

?-. 3>V 
l . t H 

T .7( 

6.^^ 
6.̂ 1 

TOTAL • 
WELL 

DEPTH 

16.7 Z 

^5.07 

t 6 ' ^ Z 
(6.a(, 
3o.'Srt/ 

( 5 . 0 ^ 

3v-3y 

/ 5 . ^ 5 

2^.61 

^4-2^ 
2=?.53 

/6 .?5 

21-75 

^^.75 

WATER 
LEVEL 

ELEVATION 

5^2.2? 
^ n . 9 3 

5^^2-3^ 

5^2.73 
61^2. SY 

5^Z.£i7 

S U M I 
^ I .H"^ 
5S"0.53 
5^0.55 
' 5 ' r fo^ l -

SU'.IH 
3^f.7^ 

5^1.75 

» 

COMMENTS 

1 



WATER LEVEL DATA SHEET 

PROJECT NAME W\f\\Cc9oy.i lu /CF R T / ^ S SAMPLERS _ M f J j j A i v ^ 
DATE ^ - I ' 5 - ? 2 
PArSF \ OF I 

WELL 
NUMBER 

P l O l 

Pioz 

f'fos 
Flo'-/ 
Harbor 

| H L 0 3 6 

iHu; 3 0 

M.wq3 

M u j ^ / ^ ' 

MW3S 

Mu; 5 P 

"u;^5 
I'AUKoP 

Mu;|5 

Aiu/ f C? 

^cN^/D-^:^ 

MEASURING 
POINT 

ELEVATION 

5-88. IM-

5 ^ S . S 2 

B^'^.H^ 
5 ^ S . 0 7 

5 2 4 . f,B 

5 ? ^ . 2 4 

5*8?. 23 

'E^^R.n 

c^sq.oto 
5g7.5<q 

^ ^ ^ . M 7 

5^3?.q5 

5 ^ ^ , 5 1 

52*7. I C 

5 ^ 7 . t Z 
.— 

WATER 
LEVEL 
DEPTH 

L>,o5 

^ . ^ - ^ 

l.HT^ 

^ ,G5 

^ . 3 

S-.M^ 

5". 5-3 

^ . 7 5 

C l Z 

n.iM 
^. iH 

n-tx'i 

n.H'-
ip.o?> 

SA\ 

TOTAL 
WELL 

DEPTH 

16.zz 

16.0"^ 

ie>.^z 
/5 .0(^ 

: ^SBM-

/ 6 . o ^ 

3o.*tJ^ 

/5 .H5 

3 H - 3 ^ 

/^.^-r 
2^.62 

/^.?s 
29.5-J 

/?-?3 
Z9.7.S 
^ i ^ ^ f i ^ ^ 

WATER 
LEVEL 

ELEVATION 

5^2.0^ 

6=^2.70 

5 ^ 2 . 0 2 

5^2,M2 

6'gO.H 

5^2.-75 

5?2.70 

5'g2.4 2 

5 ^ 2 . 3 f 

520 .75 

^9^0.7.3 

^-BO.^^ 

S'BO.l l 

6S\ .13 

5^1.7( 

COMMENTS 

n '. 3C 

l ^v^3 

11; z 7 

n - 3 2 

-



WATER LEVEL DATA SHEET 

PROJECT NAME \A\f\\C <̂̂ c.yd lu /CF / ^ - r / ^ 5 ms/cCK SAMPLERS 
DATE 4 - Z l . ^ 2 -

PAGE L _ O F _ L 

WELL 
NUMBER 

P i o i 

P \02 . 

P I 0 3 

? iOH 

Harbor 

[ H L O 3 S 

(Hu; 3 0 

/M.0vjq3 

^AUJHP ' 

^<.W35 
(Hw 5 p 

/HuJ^S 

I^^UJ(oP 

/M.i/L'|5 

lA(u/ ^ C? 

>f^2^:idm^ 

MEASURING 
POINT 

ELEVATION 

^'S'S.IH 

5S*S-.$2 

Sg^^.M'-f 

5 ^ ^ .07 

f7??H. fe5 

5 ? ^ - 2 4 

5 2 ^ . 2 3 

58^ .17 

5^9.Ofc 

,Sg7.8q 

5g^."47 

"0^5?. MS 

52-^.61 

527.7C, 

5^-7. tp2 

WATER 
LEVEL 
DEPTH 

&JO 

S.91- '̂  
~ 7 . y ^ 

%:/o^ 

6^Z 
.-6^icO-'' 

fc.no 
/ ^ j / 
7. / ^ 

• 7 ^ f 
-7,5(. 
7 />g 
5,97 

'^-f^ 

TOTAL 
WELL 

DEPTH 

/ 5 .Z2 

/ 6 .09 

/ 5 . V 2 

/5.0('o 

>^̂ ^̂ ^S5/r 

7 6 . 0 V 

3C7.'T5'̂  

/5 .H5 

3 H . 3 V 

x/(^.2'6r 

2^.62 

/ ^ . 7 5 ' 

2 9 . 5 3 

/?-7^ 
^^ •7^ 

. ^ % ^ ^ 

WATER 
LEVEL 

ELEVATION 

5'g'2.04 

522.6,( 

fSg2.02 

5^2 .43 

5?0.4-

5^2.C.? 

5 ^ 2 . 1 ^ ^ 

5'?2.M 

^ ^ 2 . 3 4 

^ ^ n n ^ 

K W . l ^ 

^^o.<§^ 

^go. 'BS 

5 S I . 7 ^ 

$g 1.7^ 

COMMENTS 

Xsinnay>ICL^ U l / • H ' ^ &!&, / . S ^ H - U S ' . j : : s . 
/ o c e L . h J O r > - H ^ n o r + k se.cf ' .xUI, T o J ^ ^ -

H.JU ^ic>v^^.^~a/.i(e, y . . 

1 -1 

l)too««y 

http://fc.no


WATER LEVEL DATA SHEET 

PROJECT NAME \A ]P^KEC^O^ / W C P ^ T / f ^ 5 

r^ 

wf" 

SAMPLERS î C: K-

DATF ^ ~ % ^ ^ 

PAGE—J OF _J 

WELL 
NUMBER 

V' \0 [ 

P i o Z 

P ) o 3 

Plow 

Moo 3D 

1M.UJ35 

MuJ^D 

AAUj<-f5 

/ ^ { A J 5 D 

Mu;5S 

MuJfeO 

^AlA; (o5 

, M U 1 D 

M(V)5 

Kor -bo^ 

MEASURING 
POINT 

ELEVATION 

bn . \ ' i 
Sf'g'. 52 

51J^.HH 

S^9.07 
S-gT. Z3 

6'B'S-. 2^ 

S^ .o fc 

5 ^ . 1 7 

S n . ^ 1 
STh.^^ 
5^T-5| 

5^^-45-
5^7.^Z 
5^7 7^-
5"gH.^5 

WATER 
LEVEL 
DEPTH 

C,3\-
c\e> 

T-,63 
A. '?2 
^.00 
5,S f 
6,<?'7 
•7:02. 
7-.7^ 
T-.lfe 
7.7-0 
7.5^ 
6.02. 
6./3 ^ 

4.2er '̂" 
/ 

TOTAL 
WELL 

DEPTH 

16-2Z 

( 5 . 0 9 

16-HZ 

I 5 . c i ( ^ 

3o.'&'i 

[ 6 . 0 H 

3V-3V 
/ 5 . V 5 

2Sr.6^ 

^ ^ • z ^ 

2=^.53 

/ ^ . 7 5 

2 ^ - 7 5 

^^.75 

WATER 
LEVEL 

ELEVATION 

5 2 1 . W 

^g '2 .3^ 

'591.? 1 

5^2. (5 

6^7.13 

59 2.17 

m i . 0 1 

^ ^ 2 , 1 5 

5^0 .12 

S-S^.T^ 

560,21 

6=?0.2/'^ 

S9 1.G0 

5? ) . f c3 

5 ? 0 . 5 

COMMENTS 

rt/i«r do*^cr wô s ver^ drf. fo ra»Mova . 
pv-y ixv- r5 "»«x^«aJLii. +00/ fo /tavC c l o ^ . 

slLi.!. rOjJi^rtr^ (S ry\,j.ij l i ra.rrj, dtr 

UiiWg. 0^-l'iOn 7-74.'7 
-•' 

^ ' ^ ^ \;c\ 



WATER LEVEL DATA SHEET 
. ^ 

PROJECT NAME \A]Z\KEZ^f\il f w c P / ^ ^ f f ^ A SAMPLERS /-C/< 

WELL 
NUMBER 

?\0\ 
9\az 
P 1 0 5 

Q\^H 

/Mu)3D 

/ H U J 3 5 

MuJ 40 
Ml/J H^ 

( ^ \ / J S D • 

/Mi/^6S 

/Mw60 

fAVJ(aS 

/Mu) 1 D 

M u / ) 5 

K o c b o i ^ 

• 

MEASURING 
POINT 

ELEVATION 

5rf.iH 
5re. 52 

5 1 ^ . H H 

5 ^ ^ . 0 7 

5'gT. Z3 

a^sr. 2^ 

5^ .o fc 

S'S'^fl^ 

Ss-ir.^? 

Sr7.'&G( 
5^T.5| 

5'S''&.45 

5^87. ^Z 

5^7. 7<î  • 

5^H .^5 

fe ^ W A -
' j LE\ 
i^ DEF 

^A% 
^ . ^ ' \ 

l-flA-
^,28 
( o , - ^ 

io.25 

734> 

?i3G 

7:1-3 
7^/i 
? . ^ 

?63 

6.23 

&.35 
-has 

Mf / ' 
pl 

fo.5» 

6. f i. 
:?.*^'»-
^ . 'T^ 
7.2-8 
7.32L 

^ . 3 / 
6 , 2 6 

l . rh 
7.3 fe 
•7,38 
> . 4 0 

T . I Z 
7-./4 

6 . 3 0 

4.0+ 

/ / T O T A L 
/ WELL 

/ DEPTH 

(6-7Z 

/ '5.0? 

1 6 ' ^ Z 

t^.c^C^ 

3o.^^ 

{ 6 . a H 

3V-3V 

/ 5 . V 5 

2^ -6^ 

('^.z*^ 
2=?.53 

/ ^ . ? 5 

2 ^ - 7 5 

f^.75 

WATER 
LEVEL ^•^ 

ELEVATION "Sc 

5g/.6.6. 

5g2.fS 

5^1.^50 

^ ^ ( , 7 ^ 

S'? ! . ^^ 

52\A^ 

" • ^ ^ 1 . 7 2 

5^1.21 

5''g0.74 

5g-o.7G 

b-?o,77 

530. ez 

^•?(. 3 ^ 

5SLM( 

5$?n.^ 

n A T F . ' 5 - 7 _ ^ - C ^ 5 

PAGE / . OF _J 

'l\IC COMMENTS 
UiUI'^T 

"̂  

r 

, ^ r.4 



FIELD WATER LEVEL ELEVATION DATA 

DATE 4/15/93 
WELL NUMBER 

P101 ; 
P102 
PI 03 ,-
P104 ' 

MW1S 
MW1D 
MW3S 
MW3D 
MW4S 
MW4D 
MW5S 
MW5D 
MW6S 
MW6D 

HARBOR 

MEASURING 
POINT 

ELEVATION (FT-MSL) 
588.14 
588.52 
589.44 
589.07 
587.76 
587.62 
588.24 
588.23 
589.17 
589.06 
587.89 
588.47 
588.45 
588.51 
584.65 

WATER LEVEL 
DEPTH 

(HI) 
4.41 
3.39 
4.87 
3.54 
3.19 
3.03 
3.18 
3.13 
4.58 
4.48 
5.69 
6.29 
6.38 
6.51 
3.21 

WATER LEVEL 
ELEVATION 

(FO 
583.73 
585.13 
584.57 
585.53 
584.57 
584.59 
585.06 
585.1 
584.59 
584.58 
582.2 

582.18 
582.07 

582 
581.4 

A:\KXL\13\49\003\WCPWL.Q1 

file://A:/KXL/1


WAUKEGAN COKE PLANT 

WATER LEVEL DATA SHEET 

Well 
Number 

P-101 
p-102 
P-103 
P-104 

MW-IS 
MW-ID 
MW-3S 
MW-3D 
MW-4S 
MW-4D 
MW-5S 
MW-5D 
MW-6S 
MW-6D 

HARBOR 

Time measuring 
point 

elevation 

588.14 
588.52 
589.44 
589.07 
58776 
587.62 
588.24 
588.23 
589.17 
589.06 
587.89 
588.47 
588.45 
588.51 
584.65 

date y ^ / ^ - 9 B 
previous 

water 
depth 

water 
level 

depth 

Y-̂ l 
} . ^ 
V.B7 
.̂sy 

379 
3.03 
5 7 ? 
SJ3 
^/.^J 
^ 

S.(hl 
^.A1 
^ .3? 
G-^'/ 
3 . Z / 

by i ^ S ^ . 
water 
level 

elevation 

52\.i^ 

T ^ l ^ , mA:(^^Q ( ^ S 

comments 

access tlvough Larsen Marine 

.<g^^ 

access ilirough Larsen Marine 



FIELD WATER LEVEL ELEVATION DATA 

DATE 5/21/93 
WELL NUMBER 

I 

PI 01 
PI 02 
PI 03 
PI 04 

MW1S 
MW1D 
MW3S 
MW3D 
MW4S 
MW4D 
MW5S 
MW5D 
MW6S 
MW6D 

HARBOR 

MEASURING 
POINT 

ELEVATION (FT-MSL) 
588.14 
588.52 
589.44 
589.07 
587.76 
587.62 
588.24 
588.23 
589.17 
589.06 
587.89 
588.47 
588.45 
588.51 
584.65 

WATER LEVEL 
DEPTH 

(FT) 
5.91 
5.61 
6.64 
6.12 
5.19 
5.05 
5.4 

5.45 
6.32 
6.2 

6.38 
6.97 
6.82 
6.95 
3.46 

WATER LEVEL 
ELEVATION 

(hi-MSL) 
582.23 
582.91 
582.8 
582.95 
582.57 
582.57 
582.84 
582.78 
582.85 
582.86 
581.51 
581.5 
581.63 
581.56 
581.2 

A:\KXL\13\49\003\WCPWL.Q1 

file://A:/KXL/1


(\J 

a." 

WAUKEGAN COKE PLANT 

WATER LEVEL DATA SHEET 

w 
(9 
G3 

Ul 

a. 
a. 

w 

in 
Ul 

It! 
m 

[fl 

m 
cn 

Number 

P-101 
p-102 
P-103 
P-104 

MW-1S 
MW-1D 
MW-3S 
MW-3D 
MW-4S 
MW-4D 
MW-5S 
MW-5D 
MW-6S 
MW-6D 

HARBOR 

Time measuring 
point 

elevation 

588.14 
588.52 
589.44 
589.07 
587.76 
587.62 
588.24 
588.23 
589.17 
589.06 
587.89 
588.47 
588.45 
588.51 
584.65 

date S - : 2 \ 
; 1 

previous 
water 
depth 

H.m 
3.3°I 
M.^n 
3>.SH 
3 .19 
3 . 0 3 
^ . l ^ 

3.13» 
q . 5 s 
t ) . ^ « 

5./«9 
6^.29 
G.VB 
(o . ^ \ 
3-21 

- ^ - ^ 

water 
level 

depth 

5 . q i 

e>.(c./ 

(^•(^^ 

(o .U 

5.1"^ 
5.Cr5 
5-40 
SMS 
G.ZD 
(o . l 

Q>-Z% 

G).9-] 
(tf.'32 

6 - 9 ^ 
3.^(? 

by ^^?^^^i^^C^^. 

MW/e/-

/eve/ 
e/evaftbn 

. 

comments 

oeeta through Lanen Marim 

; 

i 

ouas ihnuf/t Lantn UariM 

n 

o 

U) 

o 
cn 

> 
r 



FIELD WATER LEVEL ELEVATION DATA 

DATE 6/16/93 
WELL NUMBER 

PI 01 
PI 02 
PI 03 
PI 04 

MW1S 
MW1D 
MW3S 
MW3D 
MW4S 
MW4D 
MW5S 
MW5D 
MW6S 
MW6D 

HARBOR 

MEASURING 
POINT 

ELEVATION (FT-MSL) 
588.14 
588.52 
589.44 
589.07 
587.76 
587.62 
588.24 
588.23 
589.17 
589.06 
587.89 
588.47 
588.45 
588.51 
584.65 

WATER LEVEL 
DEPTH 

(FT) 
5.68 
5.47 
6.42 
5.83 
4.99 
4.87 
5.1 

5.14 
6.12 
5.99 
6.12 

-
6.56 
6.67 
3.14 

WATER LEVEL 
ELEVATION 

(FT) 
582.46 
583.05 
583.02 
583.24 
582.77 
582.75 
583.14 
583.09 
583.05 
583.07 
581.77 

-
581.89 
581.84 
581.51 

A:\KXL\13\49\003\WCPWL.Q1 

file://A:/KXL/1


c 
z 
rv) 

U) 

U) 

(J 

00 

N 

CJ 

rv) 

CJ 

-NJ 

X̂  

• D 
D 

m 

WAUKEGAN 

Well 
Number 

P-101 
p-102 
P-103 
P-104 

MW-IS 
MW-ID 
MW-3S 
MW-3D 
MW-4S 
MW-4D 
MW-5S 
MW-5D 
MW-6S 
MW-6D 

HARBOR 

COKE 

Time 

PLANT 

WATER LEVEL DATA SHKKl" 

date io-\\p-^^ 
measuring 

point 
elevation 

588.14 
588.52 
589.44 
589.07 
58776 
58762 
588.24 
588.23 
589.17 
589.06 
587.89 
588.47 
588.45 
588.51 
58465 

previous 
water 
depth 

s.^i 
5.0,1 
6..fW 
&./2 
6>.I9 
0 . 0 5 

5.^0 

5M^ 
6.?.z 
63-2 

(o'-bl 
(p-99 
(oMz 
(j>.°l6 

3.H[̂  

water 
level 
depth 

5 . (^% 

3 . ^ 1 
Qr<^2 

5 . 83 
^/.9 9 

< / . ^ ^ 

^ . / o 
s./</ 
6-/2 
5 - ? ? 
(£>.(Z 

G.5L? 

U)'<efl 

3 . 1 3 5 

by /n. SfcwJ^Je^ 
water 
Uvel 

elevation 
comments 

aocest through Larten Marine 

--

COu/<y n o t rcJt-otre 

oootrs through Larten Marine 

J
U
N
 29

 
'93
 
0
8
:
2
7
 P
E
O
P
L
E
S
 G
A
S
 

-

•p 



FIELD WATER LEVEL ELEVATION DATA 

DATE 7/19/93 
WELL NUMBER 

PI 01 
PI 02 
PI 03 
PI 04 

MW1S 
MW1D 
MW3S 
MW3D 
MW4S 
MW4D 
MW5S 
MW5D 
MW6S 
MW6D 

HARBOR 

MEASURING 
POINT 

ELEVATION (h l-MSL) 
588.14 
588.52 
589.44 
589.07 
587.76 
587.62 
588.24 
588.23 
589.17 
589.06 
587.89 
588.47 
588.45 
588.51 
584.65 

WATER LEVEL 
DEPTH 

(FT) 
5.12 
4.45 
5.33 
4.63 
3.78 
3.65 
4.01 
4.03 
5.25 
5.11 
5.32 
5.91 
5.77 
5.9 

2.84 

WATER LEVEL 
ELEVATION 

(FT) 
583.02 
584.07 
584.11 
584.44 
583.98 
583.97 
584.23 
584.2 
583.92 
583.95 
582.57 
582.56 
582.68 
582.61 
581.8 

A:\KXL\13\49\003\WCPWL.Q1 

file://A:/KXL/1


ro 

KD 
CJ 

KD 

WAUKEGAN COKE PLANT 

ro 

x>. 

Tl 
D 

ro 

WATER LEVEL DATA SHEET 

Well 
Number 

P-101 
P-102 
P-103 
P-104 

MW-IS 
MW-ID 
MW-3S 
MW-3D 
MW-4S 
MW-4D 
MW-5S 
MW-5D 
MW-6S 
MW-6D 

HARBOR 

Time measuring 
point 

elevation 

588.14 
588.52 
589.44 
589.07 
58776 
587.62 
588.24 
588.23 
589.17 
589.06 
58789 
588.47 
588.45 
588.51 
58465 

date 7-1*^ 
previous 

water 
depth 

1 

l - ^ - ^ 
water 
Uvel 

depth 

S.12 
"/.VS 
5,S3 

^,1^3 
"^.1% 
3 . ^ ^ 
V. 0/ 
^Ai?3 

^c25 
3. II 
5.32 
5.^; 
S,.17 
5,qD 
2 . ^ ^ ^ 

bv tvAS 
water 
level 

elevadon 
comments 

Mceatftrotigh Lorsen Umine 

P/ffir or szotcEU CKf r e u . 
fNrd TM^ \»fe{.\.-J- TM'VA At.' 

. 

ccccssrhrw^ Larsen Marine 

c 

^ 

U3 

m 

' ^ - ' ^ 

<-• X> 
(S) 

y 

7^/1 P/ j - wsLi-*^ M ^ - l 

WAT ^ Z^lZ^l J>£Prfi 3 , 0 ^ 

/ZSSZ> Z'OhfẐ  AbJACMNT T6 MW-"^ WAS 

MW-i A»W-3 AlW-t tA^'O^-y^ 

^ '^^ ^ ' ,S 4.(P7 4 . / ^ S 

• / i fuH P<iî 6 AMiAC£/jf ro MW-^i-i^vH^ VJAS ten-/ { W A T ^ ^ c^y^tL 



FIELD WATER LEVEL ELEVATION DATA 

DATE 8/21/93 
WELL NUMBER 

PI 01 
PI 02 
PI 03 
P104 

MW1S 
MW1D 
MW3S 
MW3D 
MW4S 
MW4D 
MW5S 
MW5D 
MW6S 
MW6D 

W-13 (Z-1) 

MEASURING 
POINT 

ELEVATION (FT-MSL) 
588.14 
588.52 
589.44 
589.07 
587.76 
587.62 
588.24 
588.23 
589.17 
589.06 
587.89 
588.47 
588.45 
588.51 
587.63 

WATER LEVEL 
DEPTH 

(FT) 

6.09 
7.04 
6.59 
5.44 
5.29 
5.8 

5.84 
6.73 
6.63 
5.96 
6.56 
6.46 
6.59 
5.2 

WATER LEVEL 
ELEVATION 

(FT) 

582.43 
582.4 
582.46 
582.32 
582.33 
582.44 
582.39 
582.44 
582.43 
581.93 
581.91 
581.99 
581.92 
582.43 

A:\KXL\13\49\003\WCPWL.Q1 
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WATER LEVEL DATA SHEET 
SAMPLERS J^G> 

PROJECT NAME OcP (cT./rs PAGE _ i _ o f _ 

•J-) 

Uy 

C3) 

60 

•/I 

WELL 
NUMBER 

P- '.D-^ 

VvD - i 6 

1 V V . 3 ' 2 C 

P - i i ^ s 

O — •; ' • . " ^ - . 

mU3-SD 

f r . u : 5 - S " S 

V̂"', u o - b C 

i^.''',lO - -D^ 

X^\^ -'. t 

•,.. -J - 1 s 

VMA3- k^ 

r r \ 0 - L S 

F- loU-

Y^-^c ?•-1 

^ k v . < i 7 - X 

P^vvd. L-^£ 

, DATE ~ - " -

\i^r> 
\ W^o 

> L l t ^ 

is 6 r 

••I-c^r? 4 

\ ^ ^ ~ • - : . - - . 

1 -i u .o 

1 "i o 

"^SiT 
\5 i^f 

I t o t 

iboo 
1^. i - ^ 

MEASUP+MG 
9jmP(' 

p£VAT10N 

r.-..,.-..U 
/ - • ' • ' . ' • ' " ' ' L ^ ' ' • ' ' - • 1 " 

' ^ ^ - : ; c -

C o-Z. 4,.,- ^.^.. 

WATER 
LEVEL ̂ ^ ^ 
DEPTH 

t .09 ' . f : 
s^eo'7:̂ '̂ ' 

- ' • • • . ^ 3 t - i 

7.o--„ 
(;.5".6 ru:.. 

_ » , 3 

Ls% -r--

1 -, ? ' ^ ^ 

1 - . - , >J<=> 
b -'J 7 o i c c 

c ' . ^ o ' 

TOTAL ..̂  
WELL t • ' 

DEPTH 

1 1 r r ^ '•-'": 
\ ~ . -,-•' , . - • ' - ' 

1 . J-'C^ . c'l £-v-;(^- ' ' 

15-. S^ ' -:., 

1 b 0 <r- i - " = 

- • .7 - 7 - ^ / ' - • 

i6.G«'S' 
r i -hv 

I L - - l;:r 

15.^^ ' 

WATER 
LEVEL 

ELEVATION | 

' - - ^ • ' • . • • " • ' • • i - " ' 

5 . " - - " - J .-• • ' . ' / . 

K>-o C . . . 

^ • ^ ' ^ • " ^ 

- ; - - - ^ - \ , : ; . . , -

~, c-ryr: - - - '-

,!•; . ' . 

COMMENTS 

M - - i [ • • ' - .•••• , - ,-- - ; . . . • ' • 

_w ,. i ' c --i f f-. . .. 1. ' - ^ . . . . .- . -

T.lr - 7 f : - ' '^ - r ^ I.,.,- - - , -

" . . . . - .'..̂ Z .̂- - .rr. . - ' . 

':-y-~- - 1 . ' - ^ 1 . . — . : - - • - - - - ' - ' . ^ . 

0\J*\ - Aj'^-r r ' j ; - - ' - -,'...-- • 

lOeM ^^^^ Lackc: \ , 

Locked, r\]o k i y 

/ 

/ ' 

J . 

,r 

/O 

0 \ ) ^ - \-yj.-: 
-J 

^T^PP' 



FIELD WATER LEVEL ELEVATION DATA 

DATE 8/20/03 

WELLNLIMBER 

PI 01 

P102 

PI 03 

P I 04 

PI 05 

PI 06 

P I 07 

PI 06 

MW1S 

MW1D 

MW3S 

MW3D 

MW4S 

MW40 

MW9S 

MW50 

Mwes 
MWeD 

MW7S 

MW7D 

MW8S 

MW8D 

MW8S 

MWOD 

MW10S 

MW10D 

MW11S 

MW11D 

MW12S 

MW12D 

MW13S 

MW13D 

MW14S 

MW14D 

MW15S 

MW15D 

PW1 

SG-1 

SG-2 

SG-3 

W-13 (2-1) 

W-12 (Z-2) 

W-2C (Z-8) 

W-2B (Z-9) 

W-2A(Z-10) 

W-6 (EPA-OMC) 

W-5 (EPA NSSD BY N. DITCH) 

W-4B (EPA MIDDLE GREEN) 

W-4A (EPA WEST GREEN) 

W-4C (EPA EAST GREEN) 

SW-1 

sw-a 

MEASURING 

POINT 

ELEVATION (FT-MSU 

588.14 

588.52 

580.44 

588.07 

583.86 

588.6 

584.41 

580.52 

587.76 

587.62 

588.24 

588.23 

586.16 

585.83 

587.88 

588.47 

588.45 

588.51 

587.78 

588.14 

586.43 

586.08 

588.48 

588.65 

588.58 

588.6 

587.83 

587.88 

586.03 

586.01 

586.85 

586.8 

583.82 

584.05 

585.33 

585.38 

588 

582.3e« 

582.27« 

582.18* 

587.63 

585.81 

586.8 

586.34 

586.22 

588.8 

-MM^-^^q. l : 
586.88 

586.45 

586.41 

584.56 

989.52 

WATER LEVEL 

DEPTH 

(FT) 

5.38 

6.47 

5.81 

0.78 

-
1.76 

-
4.81 

4.68 

5.08 

5.11 

2.86 

9.72 

6.16 

6.77 

6.51 

6.62 

4.42 

4.85 

3.55 

3.24 

5.27 

5.52 

6.05 

6.11 

5.31 

5.43 

2.78 

2.75 

3.73 

3.76 

1.08 

1.24 

2.1 

2.16 

-
1 . 2 4 " 

1 . 3 4 " 

1 . 4 " 

4.46 

2.73 

4.31 

4.2 

3.61 

6.82 

'^ 6.47 

3.78 

3.82 

3.76 

3.58 

4.45 

WATER LEVEL 

ELEVATION 

(FT) 

583.14 

582.87 

583.26 

583.17 

-
982.69 

-
582.89 

582.84 

583.15 

583.12 

583.2 

583.21 

581.73 

581.7 

581.84 

581.88 

583.36 

583.28 

582.88 

582.85 

583.22 

583.13 

582.53 

582.40 

582.52 

582.55 

583.29 

983.26 

983.22 

983.14 

582.84 

582.81 

983.23 

983.23 

-
982.6 

982.61 

982.58 

583.17 

983.08 

982.48 

982.14 

982.61 

982.88 
t n \ m 

983.1 

982.63 

582.65 

580.87 

581.07 

?S3..I^ î̂  
^ ' ^ ' 

c\iA 

* REPRESENTS 1-FOOT MARK ON STAFF GAUGE. 
**ACTUAL STAFF GAUGE READING. 

A:\KXL\13V«8\003\WCPWLQ1 
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WATER LEVEL DATA SHEET 

ppn. i rrT WAUF i N 0.yjV»^o.rJ 

WELL 
NUMBER 

^ ^ P 
^ ^ - - 2 - * 

4 ^ ^ 
^ - 1 
2 > Z 

VVurbftr 

W\V4 115, 

yv\w a D 

p-^or 
>^W) i5 

W W I J D 

tvsw/y3 

t ^w /VD 

WNW isrs 

l^w »5-D 

VY>w/;3 

) ^ W /»D 

p-yo7 

n w i 3 

M K i P 

P-/01 

mw -75 

^»»N 7 0 

P -/D7 

»>vo j3 

n i W JD 

PW / 

MEASURING 
POINT 

ELEVATION 

"iH^^ 
t - l ' ' 

Aof 

P'/Ofc 

WATER 
LEVEL 
DEPTH 

I . HO 

1^39 

I I V 

Ĥ <yC 

Z'73 

7^7S? 

; ? .7^ 
. ? ^ 

3 . 7 - 3 
3 . 7 ^ 

i.^sr 
?. 2V 
Z . ^o 

2-/6 
• 5 . 3 / 

e . ^ 3 

l.?<o 

5 . 0 ^ > 

^ ' { ( 

5.§6r 

' / e V Z 

M . t 6 

5.^/ 

H.-^i 
t , ' . ( i^ 

,VsK»U 

1 ; 

TOTAL 
WELL 

DEPTH 

ll-HZ 

l -oo 

IZ-O 

^ 3 . 0 
10, 'so 

/ 3 - O 

B3-C? 

K ' S 

3 o . 5 
^ ? . o 

Zf.C? 
i M ' O 

- ^ J C ^ 

i K 5 ^ 

'V- f^ 
3 .̂f/ 

/^.fC 

/V- ^ 

3V ' -? 

/y.^/-

/7 . ^^ 
Zf.(j;2 

WATER 
LEVEL 

ELEVATION 

" 

sAuPiPRs ^ ^ M , 3 f ( 

PAnr / nr 2 

COMMENTS 

^ 

1 fCAF I H f ^ H 
J 

" 



WATER LEVEL DATA SHEET 

WELL 
NUMBER 

VŶ W 65 

KV)I-/ 6D 

how.r5 

ry\ v r J S ^ 

KV\W/05 

ZnVsjJOb 

P-/03, 

i^wiJS 

mw gD 

rrjw V^ 

>^K; J/D 
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FIELD WATER LEVEL ELEVATION DATA 

WELL NUMBER PW-1 * • 

DATE 

10/30/93* 

10/31/93* 

11/01/93* 

11/02/93* 

11/03/93 

11/04/93 

11/05/93 

11/06/93 

MEASURING POINT 

ELEVATION 

(FT-MSL) 

589 

589 

989 

589 

589 
980 

989 

989 

DATA LOGGER 

WATER LEVEL 

MEASUREMENT (FT) 

6.52 

6.56 

6.61 

6.61 

7.04 

7.1 

7.88 

7.18 

WATER LEVEL 

ELEVATION 

(FT-MSL) 

582.48 

582.44 

582.39 

582.39 

581.96 

581.9 

581.12 

581.81 

WELL NUMBER SW-2** 

DATE 

10/29/93 

10/30/93 

10/31/93 

11/01/93* 

11/02/93 

11/03/93 

11/04/93 

11/05/93 

11/06/93 

MEASURING POINT 

ELEVATION 

(FT-MSL) 

985.52 

585.52 

585.52 

585.52 

585.52 

585.52 

585.52 

585.52 

585.52 

WATER LEVEL 

MEASUREMENT 

(FT) 

4.65 
4.24 

3.95 

4.35 

4.39 

4.57 

4.55 

3.82 

4.08 

WATER LEVEL 

ELEVATION 

(FT-MSL) 

580.87 

581.28 

581.57 

581.17 

581.13 

580.95 

580.97 

581.7 

581.44 

WELL NUMBER SW-1 * * 

DATE 

10/29/93 

10/30/93 

10/31/93 

11/01/93 

11/02/93 

11/03/93 

11/04/93 

11/05/93 

11/06/93 

MEASURING POINT 

ELEVATION 

(FT-MSL) 

584.56 

584.56 

584.56 

584.56 

584.56 

584.56 

584.56 

584.56 

584.56 

WATER LEVEL 
MEASUREMENT 

(FT) 

3.63 

3.11 

3.05 

3.51 

3.7 

3.73 

3.48 

2.95 

3.36 

WATER LEVEL 
ELEVATION 

(FT-MSL) 

580.93 

581.45 

581.51 

581.05 

580.86 

580.83 

581.08 

581.61 

581.2 

WELL NUMBER MW-1S** 

DATE 

10/29/93 

10/30/93 

10/31/93 

11/01/93 

11/02/93 

11/03/93 

11/04/93 

11/05/93 

11/06/93 

MEASURING POINT 

ELEVATION 

(FT-MSL) 

587.76 

587.76 

587.76 

587.76 

587.76 

587.76 

587.76 

587.76 

587.76 

DATA LOGGER 

WATER LEVEL 

MEASUREMENT (FT) 

5.23 

5.29 

5.31 

5.37 

5.38 

5.38 

5.4 

5.42 

5.44 

WATER LEVEL 

ELEVATION 

(FT-MSL) 

582.53 

582.47 

582.45 

582.39 

582.38 

582.38 

582.36 

582.34 

582.32 

* WATER LEVELS MEASURED MANUAUY. 
*• FIELD WATER LEVEL DATA INCLUDED IN APPENDIX 4J-1. 

A:\KXL\13\49\003\WCPWLQ1 

file://A:/KXL/1


FIELD WATER LEVEL ELEVATION DATA 

W E U NUMBER MW-ID** 

DATE 

10/29/93 

10/30/93 

10/31/03 
11/01/03 

11/02/03 

11/03/03 

11/04/93 
11/05/03 

11/06/93 

MEASURING POINT 

ELEVATION 

(FT-MSL) 

587.62 

587.62 

587.62 

587.62 

587.62 

587.62 

587.62 

587.62 

587.62 

DATA LOGGER 

WATER LEVEL 

MEASUREMENT (FT) 
5.08 

5.15 

5.18 
5.23 

5.24 

5.23 

5.23 

5.24 

5.26 

WATER LEVEL 

ELEVATION 

(FT-MSL) 

582.54 

582.47 

582.44 

582.30 

582.38 
582.30 

582.39 

582.38 
582.36 

WELL NUMBER MW-9S** 

DATE 

10/29/93 

10/30/03 

10/31/93 

11/01/93 

11/02/93 

11/03/93 

11/04/93 

11/05/93 

11/06/93 

MEASURING POINT 

Fl FVATION 

(FT-MSL) 

588.49 

588.49 

588.49 

588.49 

588.49 

568.49 

588.49 

588.49 

588.49 

DATA LOGGER 

WATER LEVEL 

MEASUREMENT (FT) 

5.49 

5.68 

5.71 " 

5.77 

5.77 

5.70 

5.8 

5.84 

5.86 

WATER LEVEL 

ELEVATION 

(FT-MSL) 

583 

582.81 

582.78 

582.72 

582.72 

582.7 

582.60 

582.65 

582.63 

W E U NUMBER MW-OD** 

DATE 

10/29/93 

10/30/93 

10/31/93 

11/01/93 

11/02/93 

11/03/93 

11/04/93 

11/05/93 

11/06/93 

MEASURING POINT 

El EVATION 

(FT-MSL) 

588.65 

588.65 

588.65 

588.65 

588.65 

588.65 

588.65 

588.65 

588.65 

DATA LOGGER 

WATER LEVEL 

MEASUREMENT (FT) 

5.85 

5.0 

5.92 

5.97 

5.90 

6 

6.01 

6.06 

6.08 

WATER LEVEL 

ELEVATION 

(FT-MSL) 

582.8 

582.75 

582.73 

582.68 

582.66 

582.65 

582.64 

582.59 

582.57 

WELL NUMBER MW-IOS** 

DATE 

10/29/93 

10/30/93 

10/31/93 

11/01/93 

11/02/93 

11/03/93 

11/04/93 

11/05/93 

11/06/93 

MEASURING POINT 

ELEVATION 

(FT-MSL) 

588.58 

588.58 

588.58 

588.58 

588.58 

588.58 

588.58 

588.58 

588.58 

DATA LOGGER 

WATER LEVEL 

MEASUREMENT (FT) 

6.51 

6.57 

6.50 

6.62 

6.63 

6.63 

6.63 

6.65 

6.67 

WATER LEVEL 

ELEVATION 

(FT-MSL) 

582.07 

582.01 

581.99 

581.96 

581.95 

581.95 

581.05 

581.93 

581.91 

* WATER LEVELS MEASURED MANUAUY. 
**FIELD WATER LEVEL DATA INCLUDED IN APPENDIX 4J-1. 

A:\KXL\13\49\003\WCPWLQ1 

file://A:/KXL/1


FIELD WATER LEVEL ELEVATION DATA 

W E a NUMBER MW-IOD** 

DATE 

10/29/93 

10/30/93 

10/31/03 
11/01/93 
11/02/93 
11/03/93 

11/04/93 

11/05/93 

11/06/93 

MEASURING POINT 

ELEVATION 

(FT-MSL) 

588.6 

588.6 

588.6 
588.6 
588.6 

588.6 

588.6 

588.6 

588.6 

DATA LOGGER 

WATER LEVEL 
MEASUREMENT (FT) 

6.50 

6.62 

6.64 
6.66 
6.67 

6.66 

6.67 

6.68 

6.71 

WATER LEVEL 

ELEVATION 

(FT-MSL) 

582.01 

581.08 

981.06 
581.04 

581.03 
981.04 

981.93 

581.92 

581.88 

W E a NUMBER P-103** 

DATE 

10/29/93 

10/30/93 

10/31/93 

11/01/93 

11/02/93 

11/03/93 

11/04/93 

11/05/93 

11/06/93 

MEASURING POINT 

ELEVATION 

(FT-MSL) 
989.44 

589.44 

589.44 

589.44 

589.44 

589.44 

589.44 

589.44 

589.44 

DATA LOGGER 

WATER LEVEL 
MEASUREMENT (FT) 

7.15 

6.97 

7 

7.04 

7.03 

7.05 

7.11 

8.38 

7.23 

WATER LEVEL 

ELEVATION 

(FT-MSL) 
582.29 

582.47 

582.44 

582.4 

582.41 

582.39 

582.33 

581.06 

582.21 

W E a NUMBER P-l 06** 

DATE 

10/29/93 

10/30/93 

10/31/93 
11/01/93 

11/02/93 

11/03/93 

11/04/93 

11/05/93 

11/06/93 

MEASURING POINT 

El EVATION 

(FT-MSL) 
589.6 

589.6 

589.6 

589.6 

589.6 

589.6 

589.6 

589.6 

589.6 

DATA LOGGER 

WATER LEVEL 
MEASUREMENT (FT) 

7.23 

-
7.13 

7.18 

7.18 

7.19 

7.27 

9.76 

7.37 

WATER LEVEL 

ELEVATION 

(FT-MSL) 
582.37 

-
582.47 

582.42 

582.42 

582.41 

582.33 

579.84 

582.23 

W E a NUMBER P-107** 

DATE 

10/29/93 

10/30/03 

10/31/93 

11/01/03* 

11/02/03 

11/03/03 

11/04/93 

11/05/93 

11/06/03 

MEASURING POINT 

ELEVATION 

(FT-MSL) 

584.41 

584.41 

584.41 

584.41 

584.41 

584.41 

584.41 

584.41 

584.41 

DATA LOGGER 

WATER LEVEL 
MEASUREMENT (FT) 

2.05 

2.08 

2.00 

2.14 

2.16 

2.17 

2.15 

2.16 

2.21 

WATER LEVEL 

ELEVATION 

(FT-MSL) 

582.36 

582.33 

582.32 

582.27 

582.25 

582.24 

582.26 

582.25 

582.2 

* WATER LEVELS MEASURED MANUALLY. 
**FIELD WATER LEVEL DATA INCLUDED IN APPENDIX 4J-1. 

A:\KXL\13\49\003\WCPWL.Q1 
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FIELD WATER LEVEL ELEVATION DATA 

WELL NUMBER P-108** 
DATE 

10/29/93 

10/30/93 

10/31/93 
11/01/93* 

11/02/93 

11/03/93 
11/04/93 
11/05/93 

11/06/93 

MEASURING POINT 

ELEVATION 

(FT-MSL) 
589.52 

589.52 

589.52 
589.52 

589.52 

589.52 
589.52 

589.52 

589.52 

DATA LOGGER 

WATER LEVEL 

MEASUREMENT (FT) 
7.09 

7 

7.02 
7.08 

7.09 

7.11 
7.15 

6.19 

7.29 

WATER LEVEL 

ELEVATION 

(FT-MSL) 
582.43 

582.52 

582.5 
582.44 

582.43 

582.41 

582.37 
581.33 

582.23 

WELL NUMBER P-102** 
DATE 

10/30/93 

10/31/93 

11/01/93 
11/02/93 

11/03/93 

11/04/93 
11/05/93 

MEASURING POINT 

ELEVATION 

(FT-MSL) 
588.52 

588.52 

588.52 
588.52 

588.52 

588.52 
588.52 

WATER LEVEL 

MEASUREMENT 

(FT) 
5.83 
5.85 

5.88 
5.89 

5.85 

5.86 
5.92 

WATER LEVEL 

ELEVATION 

(FT-MSL) 
582.69 
582.67 

582.64 
582.63 

582.67 

582.66 
582.6 

WELL NUMBER P-10.J** 

DATE 

10/30/93 

10/31/93 
11/01/93 

11/02/93 

11/03/93 
11/04/93 

11/05/93 

MEASURING POINT 

ELEVATION 
(FT-MSL) 
589.07 

589.07 
589.07 

589.07 

589.07 
589.07 

589.07 

WATER LEVEL 

MEASUREMENT 

(FT) 
6.29 
6.34 

6.39 

6.42 

6.41 

6.42 

6.46 

WATER LEVEL 

ELEVATION 
(FT-MSL) 
582.78 

582.73 
582.68 

582.65 

582.66 
582.65 

582.61 

t 

WELL NUMBER P-105** 

DATE 

10/30/93 
10/31/93 

11/01/93 

•r 11/02/93 
11/03/93 

11/04/93 

11/05/93 

MEASURING POINT 
ELEVATION 

(FT-MSL) 

583.96 
583.96 

583.96 

583.96 
583.96 

583.96 

583.96 

WATER LEVEL 
MEASUREMENT 

(FT) 

1.36 
1.38 

1.42 

1.43 
1.44 

1.48 

1.51 

WATER LEVEL 
ELEVATION 

(FT-MSL) 

582.6 
582.58 
582.54 

582.53 
582.52 

582.48 

582.45 

* WATER LEVELS MEASURED MANUALLY. 
**FIELD WATER LEVEL DATA INCLUDED IN APPENDIX 4J-1. 

A:\KXL\13\49\003\WCPWL.Q1 
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FIELD WATER LEVEL ELEVATION DATA 

WELL NUMBER MW-3S** 

DATE 

10/30/93 

10/31/93 

11/01/93 

11/02/93 

11/03/93 

11/04/93 

11/05/93 

MEASURING POINT 

ELEVATION 

(FT-MSL) 

588.24 

588.24 

588.24 

588.24 

588.24 

588.24 

588.24 

WATER LEVEL 

MEASUREMENT 

(FT) 
5.61 

5.63 

5.69 

5.65 

5.59 

5.59 

5.69 

WATER LEVEL 

ELEVATION 

(FT-MSL) 

582.63 

582.61 

582.55 

582.59 

582.65 

582.65 

582.55 

WELL NUMBER MW-3D** 

DATE 

10/30/93 

10/31/93 

11/01/93 

11/02/93 

11/03/93 

11/04/93 

11/05/93 

MEASURING POINT 

ELEVATION 

(FT-MSL) 

588.23 

588.23 

588.23 

588.23 

588.23 

588.23 

588.23 

WATER LEVEL 

MEASUREMENT 

(FT) 

5.64 

5.65 

5.72 

5.69 

5.62 

5.63 

5.73 

WATER LEVEL 

ELEVATION 

(FT-MSL) 

582.59 

582.58 

582.51 

582.54 

582.61 

582.6 

582.5 

WELL NUMBER MW-4S** 

DATE 

10/30/93 

10/31/93 

11/01/93 

11/02/93 

11/03/93 

11/04/93 

11/05/93 

MEASURING POINT 

ELEVATION 

(FT-MSL) 

586.16 

586.16 

586.16 

586.16 

586.16 

586.16 

586.16 

WATER LEVEL 

MEASUREMENT 

(FT) 
3.41 

3.44 

3.48 

3.5 

3.47 
3.51 

3.53 

WATER LEVEL 

ELEVATION 

(FT-MSL) 

582.75 

582.72 
582.68 

582.66 

582.69 

582.65 

582.63 

WELL NUMBER MW-4D** 

DATE 

10/30/93 

10/31/93 

11/01/93 

11/02/93 

11/03/93 

11/04/93 

11/05/93 

MEASURING POINT 

ELEVATION 

(FT-MSL) 

585.93 

585.93 

585.93 

585.93 

585.93 

585.93 

585.93 

WATER LEVEL 

MEASUREMENT 

(FT) 

3.27 

3.36 

3.32 

3.37 

3.34 

3.39 

3.38 

WATER LEVEL 

ELEVATION 

(FT-MSL) 

582.66 

582.57 

582.61 

582.56 

582.59 

582.54 

582.55 

* WATER LEVELS MEASURED MANU> LLY. 
**FIELD WATER LEVEL DATA INCLUDED IN APPENDIX 4J-1. 

A:\KXL\13\49\003\WCPWL.Q 1 
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FIELD WATER LEVEL ELEVATION DATA 

WELL NUMBER MW-5S** 

DATE 

10/30/93 

10/31/93 

11/01/93 

11/02/93 

11/03/93 

11/04/93 

11/05/93 

MEASURING POINT 

ELEVATION 

(FT-MSL) 

587.89 

587.89 

587.89 

587.89 

587.89 

587.89 

587.89 

WATER LEVEL 

MEASUREMENT 

(FT) 
6.58 

6.34 

6.48 

6.65 

6.68 

6.58 

6.33 

WATER LEVEL 

ELEVATION 

(FT-MSL) 

581.31 

581.55 

581.41 

581.24 

581.21 

581.31 

581.56 

WELL NUMBER MW-5D** 

DATE 

10/30/93 

10/31/93 

11/01/93 

11/02/93 

11/03/93 

11/04/93 

11/05/93 

MEASURING POINT 

ELEVATION 

(FT-MSL) 

588.47 

588.47 

588.47 
588.47 

588.47 

588.47 

588.47 

WATER LEVEL 

MEASUREMENT 

(FT) 

7.16 

6.92 
7.07 

7.22 

7.24 

7.17 

6.94 

WATER LEVEL 

ELEVATION 

(1-l-MSL) 

581.31 

581.55 

581.4 

581.25 

581.23 

581.3 

581.53 

WELL NUMBER MW-6S** 

DATE 

10/30/93 

10/31/93 

11/01/93 

11/02/93 

11/03/93 

11/04/93 

11/05/93 

MEASURING POINT 

ELEVATION 

(FT-MSL) 

588.45 

588.45 

588.45 

588.45 

588.45 

588.45 

588.45 

WATER LEVEL 

MEASUREMENT 

(FT) 
6.79 

6.67 

6.77 

6.85 

6.84 

6.81 

6.7 

WATER LEVEL 

ELEVATION 

(FT-MSL) 

581.66 

581.78 

581.68 

581.6 

581.61 

581.64 

581.75 

WELL NUMBER MW-6D** 

DATE 

10/30/93 

10/31/93 

11/01/93 

11/02/93 

11/03/93 

11/04/93 

11/05/93 

MEASURING POINT 

ELEVATION 

(FT-MSL) 

588.51 

588.51 

588.51 

588.51 

588.51 

588.51 

588.51 

WATER LEVEL 

MEASUREMENT 

(FT) 

6.9 

6.78 

6.88 

6.96 

6.95 

6.92 

6.82 

WATER LEVEL 

ELEVATION 

(FT-MSL) 

581.61 

581.73 

581.63 

581.55 

581.56 

581.59 

581.69 

* WATER LEVELS MEASURED MANUALLY. 
**FIELD WATER LEVEL DATA INCLUDED IN APPENDIX 4J-1. 

A:\KXL\13\49\003\WCPWL.Q1 

file://A:/KXL/1


FIELD WATER LEVEL ELEVATION DATA 

WELL NUMBER MW-7S** 

DATE 

10/30/93 
10/31/93 

11/01/93 
11/02/93 

11/03/93 

11/04/93 

11/05/93 

MEASURING POINT 
ELEVATION 

(H-MSL) 

587.78 
587.78 

587.78 
587.78 

587.78 

587.78 

587.78 

WATER LEVEL 
MEASUREMENT 

(FT) 

4.91 
4.93 

4.98 

4.99 

4.96 

4.99 

5.03 

WATER LEVEL 

ELEVATION 

(FT-MSL) 

582.87 

582.85 

582.8 
582.79 

582.82 

582.79 

582.75 

WELL NUMBER MW-7D** 

DATE 

10/30/93 

10/31/93 

11/01/93 

11/02/93 

11/03/93 

11/04/93 

11/05/93 

MEASURING POINT 

ELEVATION 

(FT-MSL) 

588.14 

588.14 

588.14 

588.14 

588.14 

588.14 

588.14 

WATER LEVEL 
MEASUREMENT 

(FT) 
5.34 

5.36 

5.41 

5.42 

5.39 

5.43 

5.47 

WATER LEVEL 

ELEVATION 

(FT-MSL) 

582.8 

582.78 

582.73 

582.72 

582.75 

582.71 

582.67 

WELL NUMBER MW-8S** 

DATE 

10/30/93 

10/31/93 

11/01/93 

11/02/93 

11/03/93 

11/04/93 

11/05/93 

MEASURING POINT 

ELEVATION 

(FT-MSL) 

586.43 

586.43 

586.43 

586.43 

586.43 

586.43 

586.43 

WATER LEVEL 

MEASUREMENT 

(FT) 

- 4.09 

4.12 

4.15 

4.17 

4.15 

4.18 

4.2 

WATER LEVEL 

ELEVATION 

(FT-MSL) 

582.34 

582.31 

582.28 

582.26 

582.28 

582.25 

582.23 

WELL NUMBER MW-8D** 

DATE 

10/30/93 

10/31/93 

11/01/93 

11/02/93 

11/03/93 

11/04/93 

11/05/93 

MEASURING POINT 

ELEVATION 

(FT-MSL) 

586.09 

586.09 

586.09 

586.09 

586.09 

586.09 

586.09 

WATER LEVEL 

MEASUREMENT 

(t-l) 
3.79 

3.82 

3.85 

3.87 

3.85 

3.88 

3.9 

WATER LEVEL 

ELEVATION 

(FT-MSL) 

582.3 

582.27 

582.24 

582.22 

582.24 

582.21 

582.19 
* WATER LEVELS MEASURED MANUALLY. 

**FIELD WATER LEVEL DATA INCLUDED IN APPENDIX 4J-1. 

A:\KXL\13\49\003\WCPWL.Q 1 

file://A:/KXL/1


FIELD WATER LEVEL ELEVATION DATA 

WELL NUMBER MW-1 I S * * 

DATE 

10/30/93 
10/31/93 

11/01/93 

11/02/93 

11/03/93 

11/04/93 
11/05/93 

MEASURING POINT 

ELEVATION 

(FT-MSL) 
587.83 

587.83 

587.83 

587.83 

587.83 

587.83 

587.83 

WATER LEVEL 

MEASUREMENT 

(FT) 

5.66 
5.65 

5.67 

5.68 

5.64 

5.64 

5.65 

WATER LEVEL 

ELEVATION 

(FT-MSL) 

582.17 

582.18 

582.16 

582.15 

582.19 

582.19 
582.18 

WELL NUMBER MW-11D** 

DATE 

10/30/93 

10/31/93 

11/01/93 

11/02/93 

11/03/93 

11/04/93 

11/05/93 

MEASURING POINT 

ELEVATION 

(FT-MSL) 

587.98 

587.98 

587.98 

587.98 

587.98 

587.98 

587.98 

WATER LEVEL 

MEASUREMENT 

( H ) 

5.81 

- 5.79 

5.81 

5.82 

5.78 

5.79 

5.79 

WATER LEVEL 

ELEVATION 

(FT-MSL) 

582.17 

582.19 
582.17 

582.16 

582.2 

582.19 

582.19 

WELL NUMBER MW-12S** 

DATE 

10/30/93 

10/31/93 

11/01/93 

11702/93 

11/03/93 

11/04/93 

11/05/93 

MEASURING POINT 

ELEVATION 

(FT-MSL) 
586.03 

586.03 

586.03 

586.03 

586.03 

586.03 

586.03 

WATER LEVEL 

MEASUREMENT 

(FT) 
3.54 

3.57 

3.58 

3.59 

3.6 

3.64 

3.66 

WATER LEVEL 

ELEVATION 

(FT-MSL) 
582.49 

582.46 

582.45 

582.44 

582.43 

582.39 

582.37 

WELL NUMBER MW-12D** 

DATE 

10/30/93 

10/31/93 
11/01/93 

11/02/93 

11/03/93 

11/04/93 

11/05/93 

MEASURING POINT 

ELEVATION 

(FT-MSL) 

586.01 

586.01 
586.01 

586.01 

586.01 

586.01 

586.01 

WATER LEVEL 

MEASUREMENT 

(FT) 

3.53 

3.54 

3.56 

3.57 

3.58 

3.61 
3.64 

WATER LEVEL 

ELEVATION 

(FT-MSL) 

582.48 

582.47 

582.45 

582.44 

582.43 

582.4 

582.37 

* WATER LEVELS MEASURED MANUALLY. 
**FIELD WATER LEVEL DATA INCLUDED IN APPENDIX 4J-1. 

A:\KXL\13\49\003\WCPWL.Q1 

file://A:/KXL/1


FIELD WATER LEVEL ELEVATION DATA 

WELL NUMBER MW-13S** 

DATE 

10/30/93 

10/31/93 

11/01/93 
11/02/93 

11/03/93 

11/04/93 

11/05/93 

MEASURING POINT 
ELEVATION 

(FT-MSL) 

586.95 

586.95 

586.95 

586.95 

586.95 

586.95 

586.95 

WATER LEVEL 
MEASUREMENT 

(FT) 
4.4 

4.41 

4.41 

4.42 

4.41 

4.47 
4.49 

WATER LEVEL 
ELEVATION 

(FT-MSL) 

582.55 

582.54 

582.54 

582.53 

582.54 

582.48 

582.46 

WELL NUMBER MW-13D** 

DATE 

10/30/93 

10/31/93 

11/01/93 

11/02/93 

11/03/93 
11/04/93 

11/05/93 

MEASURING POINT 

ELEVATION 

(FT-MSL) 

586.9 

586.9 

586.9 

586.9 

586.9 
586.9 

586.9 

WATER LEVEL 

MEASUREMENT 

(FT) 

4.57 

4.42 

4.4 

4.41 

4.43 
4.46 

4.49 

WATER LEVEL 

ELEVATION 

(FT-MSL) 

582.33 

582.48 

582.5 

582.49 

582.47 
582.44 

582.41 

WELL NUMBER MW-143** 

DATE 

10/30/93 

10/31/93 

11/01/93 

11/02/93 

11/03/93 

11/04/93 

11/05/93 

MEASURING POINT 

ELEVATION 

(FT-MSL) 

583.92 

583.92 

583.92 

583.92 

583.92 

583.92 

583.92 

WATER LEVEL 

MEASUREMENT 

( H ) 
1.35 

1.33 

1.35 

1.36 

1.37 
1.4 

1.42 

WATER LEVEL 

ELEVATION 

(FT-MSL) 

582.57 

582.59 

582.57 

582.56 

582.55 

582.52 

582.5 

WELL NUMBER MW-14D** 

DATE 

10/30/93 

10/31/93 

11/01/93 

11/02/93 

11/03/93 

11/04/93 

11/05/93 

MEASURING POINT 

ELEVATION 

(FT-MSL) 

584.05 

584.05 

584.05 

584.05 

584.05 

584.05 

584.05 

WATER LEVEL 

MEASUREMENT 

(FT) 

1.48 

1.46 

1.46 

1.47 

1.48 

1.52 

1.53 

WATER LEVEL 

ELEVATION 

(1-l-MSL) 

582.57 

582.59 

582.59 

582.58 
582.57 

582.53 

582.52 

*WATER LEVELS MEASURED MANUALLY. 
•*FIELD WATER LEVEL DATA INCLUDED IN APPENDIX 4J-1. 

A:\KXL\13\49\003\WCPWL.Q1 



FIELD WATER LEVEL ELEVATION DATA 

WELL NUMBER MW-15S** 

DATE 

10/30/93 

10/31/93 

11/01/93 

11/02/93 

11/03/93 

11/04/93 

11/05/93 i 

MEASURING POINT 

ELEVATION 

(FT-MSL) 
585.33 

585.33 

585.33 

585.33 

585.33 

585.33 

585.33 

WATER LEVEL 

MEASUREMENT 

(FT) 
-

2.66 

2.72 

2.67 

2.63 

2.6 

2.67 

WATER LEVEL 

ELEVATION 

(FT-MSL) 
-

582.67 

582.61 

582.66 

582.7 

582.73 

582.66 

:] 

WELL NUMBER MW-1ED** 

DATE 

10/30/93 

10/31/93 

11/01/93 

11/02/93 

11/03/93 

11/04/93 

11/05/93 

MEASURING POINT 
ELEVATION 

(FT-MSL) 

585.39 

585.39 

585.39 

585.39 

585.39 

585.39 

585.39 

WATER LEVEL 

MEASUREMENT 

(FT) 
-

2.73 

2.79 

2.74 

2.7 

2.68 

2.74 

WATER LEVEL 
ELEVATION 

(FT-MSL) 
-

582.66 

582.6 

582.65 

582.69 

582.71 

582.65 

WELL NUMBER W-13 (7-1)** 

DATE 

10/30/93 

10/31/93 

11/01/93 

11/02/93 

11/03/93 

11/04/93 

11/05/93 

MEASURING POINT 

ELEVATION 
(FT-MSL) 

587.63 

587.63 

587.63 

587.63 

587.63 

587.63 

587.63 

WATER LEVEL 

MEASUREMENT 
(FT) 
4.98 

5.01 

5.03 

5.02 

4.99 

5.01 

5.03 

WATER LEVEL 

ELEVATION 

(FT-MSL) 
582.65 

582.62 

582.6 

582.61 

582.64 

582.62 

582.6 

WELL NUMBER W-12 (Z-2)** 

DATE 

10/30/93 

10/31/93 

11/01/93 

11/02/93 

11/03/93 

11/04/93 

11/05/93 1 

MEASURING POINT 

Fl FVATION 

(FT-MSL) 

585.81 

585.81 

585.81 

585.81 

585.81 

585.81 

585.81 

WATER LEVEL 

MEASUREMENT 

(FT) 

3.17 

3.22 

3.22 

3.18 

3.16 

3.19 

3.2 

WATER LEVEL 

ELEVATION 

(FT-MSL) 

582.64 

582.59 

582.59 

582.63 

582.65 

582.62 

582.61 

* WATER LEVELS MEASURED MANUALLY. 
**FIELD WATER LEVEL DATA INCLUDED IN APPENDIX 4J-1. 

A:\KXL\13\49\003\WCPWL.Q1 

file://A:/KXL/1


FIELD WATER LEVEL ELEVATION DATA 

W E a NUMBER W-2C (Z-8)** 

DATE 

10/30/93 

10/31/93 

11/01/93 

11/02/93 

11/03/93 

11/04/93 

11/05/93 

MEASURING POINT 
ELEVATION 

(FT-MSL) 

586.8 

586.8 

586.8 

586.8 

586.8 

586.8 

586.8 

WATER LEVEL 
MEASUREMENT 

(FT) 

4.23 

4.07 

4.09 
4.1 

4.08 

4.1 

4.1 

WATER LEVEL 
ELEVATION 

(FT-MSL) 

582.57 

582.73 

582.71 
582.7 

582.72 

582.7 

582.7 

WELL NUMBER W-2B (Z-9)** 

DATE 

10/30/93 

10/31/93 

11/01/93 

11/02/93 

11/03/93 

11/04/93 

11/05/93 

MEASURING POINT 

ELEVATION 

(FT-MSL) 

586.74 

586.74 

586.74 

586.74 

586.74 

586.74 

586.74 

WATER LEVEL 

MEASUREMENT 

(FT) 
4.14 

3.97 

3.98 

3.99 

3.97 

3.99 

3.99 

WATER LEVEL 

ELEVATION 

(FT-MSL) 

582.6 

582.77 

582.76 

582.75 

582.77 

582.75 

582.75 

. 

WELL NUMBER W-2A (Z-10)** 

DATE 

10/30/93 

10/31/93 

11/01/93 

11/02/93 

11/03/93 

11/04/93 

11/05/93 

MEASURING POINT 

ELEVATION 

(FT-MSL) 
586.22 

586.22 
586.22 

586.22 

586.22 

586.22 

586.22 

WATER LEVEL 

MEASUREMENT 

(FT) 
3.6 

3.41 

3.43 

3.45 

3.43 

3.44 

3.43 

WATER LEVEL 

ELEVATION 

(l-l-MSL) 
582.62 

582.81 
582.79 

582.77 

582.79 

582.78 

582.79 

WELL NUMBER W-4C (EPA E. GREEN)** 

DATE 

10/30/93 

10/31/93 

11/01/93 

11/02/93 

11/03/93 

11/04/93 

11/05/93 

MEASURING POINT 

ELEVATION 

(FT-MSL) 

586.41 

586.41 

586.41 

586.41 

586.41 

586.41 

586.41 

WATER LEVEL 

MEASUREMENT 

(l-l) 
3.84 

3.67 

3.7 

3.7 

3.65 

3.66 

3.68 

WATER LEVEL 

ELEVATION 

(FT-MSL) 

582.57 

582.74 

582.71 

582.71 

582.76 

582.75 

582.73 

* WATER LEVELS MEASURED MANUALLY. 
**FIELD WATER LEVEL DATA INCLUDED IN APPENDIX 4J-1. 

A:\KXL\13\49\003\WCPWL.Q 1 

file://A:/KXL/1


FIELD WATER LEVEL ELEVATION DATA 

WELL NUMBER W-4B (EPA MID. GREEN)** 

DATE 

1 
I 

10/30/93 

10/31/93 

11/01/93 

11/02/93 

11/03/93 

11/04/93 

11/05/93 

MEASURING POINT 

ELEVATION 

(FT-MSL) 

586.39 

586.39 

586.39 

586.39 

586.39 

586.39 

586.39 

WATER LEVEL 

MEASUREMENT 

(FT) 
3.83 

3.65 

3.68 

3.68 

3.64 

3.66 

3.66 

WATER LEVEL 

ELEVATION 

(FT-MSL) 

582.56 

582.74 

582.71 

582.71 

582.75 

582.73 

582.73 

WELL NUMBER W-4A (EPA W. GREEN)** 

DATE 

10/30/93 

10/31/93 

11/01/93 

11/02/93 

11/03/93 

11/04/93 

11/05/93 

MEASURING POINT 

ELEVATION 

(FT-MSL) 

586.45 

586.45 

586.45 

586.45 

586.45 

586.45 

586.45 

WATER LEVEL 

MEASUREMENT 

(FT) 

3.85 

3.65 

3.7 

3.7 

3.67 

3.67 

3.69 

WATER LEVEL 

ELEVATION 

(FT-MSL) 
582.6 

582.8 

582.75 

582.75 

582.78 

582.78 

582.76 

WELL NUMBER W-5 (EPA NSSD)** 

DATE 

10/30/93 

10/31/93 

11/01/93 

11/02/93 

11/03/93 

11/04/93 

11/05/93 

MEASURING POINT 

ELEVATION 

(FT-MSL) 

-687:66- ^ - - f . a -

- 6 8 f * 6 -

^87:66^ 

-BST^ae^ 

-587v«6 

-587:8fr , 
• Cf iT-AA- \ /' 

WATER LEVEL 

MEASUREMENT 

(FT) 
6.85 

6.78 

6.83 

6.84 

6.72 

6.72 

6.8 

WATER LEVEL 

ELEVATION 

(FT-MSL) 
- 5 » h 0 1 -

•581.08 

SS'hQa-

-581702-

• 5 8 M 4 -
•FTQI HA 

f^-rt^^^S^-^lH 

WELL NUMBER W-6 (EPA-OMC)** 

DATE 

10/30/93 

10/31/93 

11/01/93 

11/02/93 

11/03/93 

11/04/93 

11/05/93 

MEASURING POINT 

ELEVATION 

(FT-MSL) 

589.8 

589.8 

589.8 

589.8 

589.8 

589.8 

589.8 

WATER LEVEL 

MEASUREMENT 

(FT) 

7.01 

6.99 

7.03 

7.01 

6.95 

6.94 

6.97 

WATER LEVEL 

ELEVATION 

(FT-MSL) 

582.79 
582.81 

582.77 

582.79 

582.85 

582.86 
562.83 

^ ^ 2 

^?Z-
SSI 
6'̂ i-z 

5'v;2 

SI 

S? 
v " 

'IH 
.̂H 

-A 
V 
r l 
' 

vV 

crc-^ j i i -

* WATER LEVELS MEASURED MANUALLY. 

•FIELD WATER LEVEL DATA INCLUDED IN APPENDIX 4J-1. 

A:\KXL\13\49\003\WCPWLQ1 

file://A:/KXL/1


RELD WATER LEVEL ELEVATION DATA 

STAFF Q A U Q E 8 G - 1 * * 

DATE 

10/30/B3 

10/31AB3 

1 1 / D 1 « 

11AXW3 

11A03AS 

11/D4/B8 

11A06/a9 

MEASURING POWT 

ELEVATION*** 

(FT-MSg 

sa2je 
882.36 

582.36 

S82.3S 

S 8 2 j e 

582.30 

582.98 

STAFF GAUGE 

REAOMQ 

(FT) 

1.25 

1.47 

1.45 

1.42 

1.44 

1.49 

1.49 

WATER LEVEL 

ELEVATION 

(FT-MSL) 

582.01 

582.89 

582.81 

582.78 

6 8 2 J 

582.78 

582.78 

STAFF GAUGE S G - 2 -

OATE 

10/30/83 

10/31/09 

11A>1/W 

11A02«3 

i i /oaw 
11/04/B3 

11/06/83 

MEASURING POINT 

ELEVATJON*-

(FT-M8U 

582.27 

582.27 

582.27 

582.27 

582.27 

582.27 

582.27 

STAFF GAUGE 

REAOINQ 

(FT) 

1 J 3 

1.55 

1.22 

-
1.89 

1.52 

1.59 

WATER LEVEL 

ELEVATION 

(FT-M8U 

SB2.6 

S82J2 

882.48 

-
5 8 2 J 

582.78 

582.8 

STAFF GAUGE S a a " 

DATE 

10/30/B3 

10/31/80 

1 1 A ) 1 « 

1 1 / 0 2 m 

11A03/83 

11/M/B3 

1 1 ^ / 8 9 

MEASUniNQ POINT 

ELEVATION*** 

(FT-MSL) 

582.18 

582.18 

582.18 

582.18 

582.18 

582.18 

582.18 

STAFF QAUQE 

REAomo 

(FT) 

1.48 

1.90 

1 J 7 

I J 

I J 

U 

I J 

WATB) LEVEL 

ELEVATION 

(FT-MSg 

582.67 

582J6 

682J8 

582.48 

682.48 

682.48 

582.48 

-
NSSD-1 (NORTH POND) 

DATE 

11»4/BS 

IIAOS/sa 

MEASURING POINT 

ELEVATION 

(FT-MSL) 

580.83 

600.89 

STAFF GAUGE 

flEADWQ 

(FT) 

DRY 

DRY 

WATER lEVEL 

ELEVATION 

(FT-MSU 

-
-

NSSO-2 (MIDDLE POND) 

DATE 

11/04/83 

11/06/89 

MEASURING POINT 

ELEVATION 

(FT-MSg 

606.38 

580.30 

STAFF GAUGE 

REAOWQ 

(FT) 

DRY 

DRY 

WATER LEVEL 

ELEVATION 

(FT-MSU 

-
-

N S S D 3 (SOUTH POND) 

DATE 

11/04/83 

IIAOSnS 

MEASURING POINT 

ELEVATION 

(FT-MSL) 

580.32 

500.32 

STAFF GAUGE 

REAOMS 

(FT) 

DRY 

DRY 

WATER LEVEL 

ELEVATION 

(FT-MSL) 

-
-

• WATER LEVELS MEASURED MANUALLY. 
'FIELD WATER LEVEL DATA INCLUDED IN/kPPENOIX 4J-1. 
*• REPRESENTS 1-FOOT MARK ON STAFF GAUGE. 

A\KXL\19\4eV00aMWCPWLQ1 



FIELD WATER LEVEL ELEVATION DATA 

WELL NUMBER W-4B (EPA MID. GREEN)** 

DATE 

1 

10/30/93 

10/31/93 

11/01/93 

11/02/93 

11/03/93 

11/04/93 

11/05/93 

MEASURING POINT 

ELEVATION 

(FT-MSL) 

586.39 

586.39 

586.39 

586.39 

586.39 

586.39 

586.39 

WATER LEVEL 

MEASUREMENT 

(FT) 

3.83 

3.65 

3.68 

3.68 

3.64 

3.66 

3.66 

WATER LEVEL 

ELEVATION 

(FT-MSL) 

582.56 

582.74 

582.71 

582.71 

582.75 

582.73 

582.73 

WELL NUMBER W-4A (EPA W. GREEN)** 
DATE 

10/30/93 

10/31/93 

11/01/93 

11/02/93 

11/03/93 

11/04/93 

11/05/93 

MEASURING POINT 

ELEVATION 

(FT-MSL) 

586.45 

586.45 

586.45 

586.45 

586.45 

586.45 

586.45 

WATER LEVEL 

MEASUREMENT 

( H ) 

3.85 

- 3.65 

3.7 

3.7 

3.67 

3.67 

3.69 

WATER LEVEL 

ELEVATION 

(FT-MSL) 

582.6 

582.8 

582.75 

582.75 

582.78 

582.78 

582.76 

WELL NUMBER W-5 (EPA NSSD)** 

DATE 

10/30/93 

10/31/93 

11/01/93 

lT/02/93 

11/03/93 

11/04/93 

11/05/93 

MEASURING POINT 

ELEVATION 

(FT-MSL) 

587.86 

587.86 

587.86 

587.86 

587.86 

587.86 

587.86 

WATER LEVEL 

MEASUREMENT 

(l-l) 
6.85 

6.78 

6.83 

6.84 

6.72 

6.72 

6.8 

WATER LEVEL 

ELEVATION 

(FT-MSL) 
581.01 

581.08 

581.03 

581.02 

581.14 

581.14 

581.06 

WELL NUMBER W-6 (EPA-OMC)** 

DATE 

10/30/93 

10/31/93 

11/01/93 

11/02/93 

11/03/93 

11/04/93 

11/05/93 

MEASURING POINT 

ELEVATION 

(FT-MSL) 

589.8 

589.8 

589.8 

589.8 

589.8 

589.8 

589.8 

WATER LEVEL 

MEASUREMENT 

(FT) 

7.01 

6.99 

7.03 

7.01 

6.95 

6.94 

6.97 

WATER LEVEL 

ELEVATION 

(FT-MSL) 

582.79 

582.81 

582.77 

582.79 

582.85 

582.86 

582.83 

* WATER LEVELS MEASURED MANUAi_LY. 

**FIELD WATER LEVEL DATA INCLUDED IN APPENDIX 4J-1. 

A:\KXL\13\49\003\WCPWL.Q1 

file://A:/KXL/1


HELD WATER LEVEL ELEVATION DATA 

STAFF GAUGE SG-1 • • 

DATE 

10/30/93 

10/31/B3 

11/01/83 

11/02/83 

11/03/93 

11/04/83 

11/05/93 

MEASURING POINT 

Fl FVATION*** 

(FT-MSL) 

582.30 

502.36 

582.30 

582.36 

582.30 

582.30 

582.30 

STAFF GAUGE 

READING 

(FT) 

1.25 

1.47 

1.45 

1.42 

1.44 

1.43 

1.43 

WATER LEVEL 

Fl.EVATON 

(FT-MSL) 

582.61 

582.83 

582.81 

582.78 

582.8 

582.78 

582.78 

STAFF GAUGE SQ-2** 

DATE 

10/30/93 

10/31/93 

11A31/83 

11/02/93 

11/03/93 

11/04/93 

11/05/93 

MEASURING POINT 

Fl FVATION*** 

(FT-MSL) 

562.27 

582.27 

582.27 

582.27 

582.27 

582.27 

582.27 

STAFF GAUGE 

READING 

(FT) 

1.33 

1.55 

1.22 

-
1.53 

1.52 

1.53 

WATER LEVEL 

ELEVATION 

(FT-MSL) 

582.6 

582.82 

582.48 

-
582.8 

582.70 

582.8 

STAFF GAUGE S G - 3 " 

DATE 

10/30/93 

10/31/93 

1 t / 01«3 

11/02/83 

11/03/93 

11/04/83 

11/05/93 

MEASURING POINT 

Fl FVATION*** 

(FT-MSL) 

562.19 

582.18 

582.18 

582.18 

582.18 

582.18 

562.18 

STAFF GAUGE 

REAOINQ 

(FT) 

1.48 

1.38 

1.37 

1.3 

1.3 

1.3 

1.3 

WATER LEVEL 

ELEVATION 

(FT-MSL) 

582.67 

582.55 

582.56 

582.40 

582.49 

582.40 

582.40 

NSSD-1 (NORTH POND) 

DATE 

11/D4/93 

11/05/93 

MEASURING POINT 

ELEVATION 

(FT-MSL) 

596.93 

see.93 

STAFF GAUGE 

READING 

(FT) 

DRY 

DRY 

WATER LEVEL 

ELEVATION 

(FT-MSL) 

_ 
_ 

NSSD-2 (MIDDLE POND) 

DATE 

11/04/93 

11AK/03 

MEASURING POINT 

ELEVATTON 

(FT-MSL) 

596.36 

596.30 

STAFF GAUGE 

READING 

(FT) 

DRY 

DRY 

WATER LEVEL 

Fl FVATION 

(FT-MSL) 

-
-

NSSD.3 (SOUTH POND) 

DATE 

11/04/93 

11/05/93 

MEASURING POINT 

ELEVATION 

(FT-MSL) 

596.32 

596.32 

ST/VFF GAUGE 

READING 

(FT) 

DRY 

DRY 

WATER LEVEL 

ELEVATION 

(FT-MSL) 

-
-

* WATER LEVELS MEASURED MANUALLY. 
**FIELD WATER LEVEL DATA INCLUDED IN APPENDIX 4J-1. 
*** REPRESENTS 1-FOOT MARK ON STAFF GAUGE. 
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WATER LEVEL DATA SHEET 

PRaiFCT NAUF V^O.^V»^c , r 

WELL 
NUMBER 

^ ^ P 
i ( ^ ' l ' 
S ^ ^ 
^ - / 

7:-Z 

\Vo^rbor 

yv̂ v.̂ ) 115 

VN^W a D 

P - y o r 

h^w /S3 

WiW l i D 

MW / ^ 3 

t ^ v j / V D 

Vvxv- \S"S 

)^w ig-D 

V^W / i i 

) ^ W MD 

p-yo7 

n w 55 

MKV SP 

P-/0 2-

nnw - js 

»»N 7D 

p -/07 

»^^ )b 
m w /D 

PW / 

p - y o t 

MEASURING 
POINT 

ELEVATION 

'il<l'^^ 
M' 

Aof 

> 

WATER 
LEVEL 
DEPTH 

I . HO 

M y 

/• ^y 
t y .V^ 

z>?3 

7.7S^ 

;?.75' 

- ? ^ 

3 . '?-3 
^ . T < ^ 
1.6 r 

?. 2<y 

2 . ^ 0 

2-/6 
• 5 -? / 

e . ^ 5 

l '?(o 

6 . 0 5 « 

$ . / / 

5.|6r 

v.vz 
W.te 
5 .^ / 

H'^J 
^ / .6^ 

i V s f ^ i U 

) / 

TOTAL 
WELL 

DEPTH 

IZ'HI 
7 ^ 0 0 

LZ-O 

??.D 
la , 'so 

/3 . 0 

BS-o 

1 1 . ^ 

3o.5 
( 2 . 0 

17.0 
1 M"C) 

- b o . ^ 

) ) . S ^ 

' ^ / ' 9^ 
-hO-l-J 

/^/.fC 

IH' ^ 

1 H ' ^ 

IH.^S 

/? .^^ 
2.1.CZ 

WATER 
LEVEL 

ELEVATION 

" 

< ; A U P I F R < ; ' ^ ^ M , 3 ^ ( 

nATF ^ / : i * ? / f l J 

PAf;F / OF "2. 

COMMENTS 

^ 
/ /icruAu -y^'hi'V c-fi-iLCcT 

'̂  M i ' l/~i:'''}^' 

• • 



FIELD WATER LEVEL ELEVATION DATA 

DATE 12/01/93 

WELL NUMBER 

PI 01 

PI 02 

PI 03 
PI 04 

PI 05 

PI 06 
PI 07 
PI 08 

MW1S 

MW1D 

MW3S 
MW3D 

MW4S 

MW4D 

MW5S 
MW5D 

MW6S 

MW6D 

MW7S 
MW7D 

MW8S 

MW8D 

MW9S 

MW9D 
MW10S 

MW10D 

MW11S 

MW11D 
MW12S 

MW12D 

MW13S 

MW13D 
MW14S 

MW14D 

MW15S 

MW15D 
PW1 

SG-1 

SG-2 

SG-3 
W-13 (Z-1) 

W-12 (Z-2) 

W-2C (Z-8) 

W-2B (Z-e) 
W-2A (Z-10) 

W-6 (EPA-OMC) 

W-5 (EPA NSSD BY N. DITCH) 

W-4B (EPA MIDDLE GREEN) 
W-4A (EPA WEST GREEN) 

W-4C (EPA EAST GREEN) 

SW-1 

SW-2 
NSSD-1 (NORTH POND) 

NSSD-2 (MIDDLE POND) 

NSSD-3 (SOUTH POND) 

MEASURING 

POINT 
ELEVATION (FT-MSL) 

588.14 

588.52 

580.44 
589.07 

583.06 
588.6 

584.41 
588.52 
587.76 

587.62 

588.24 
586.23 

586.16 

585.93 

587.88 
588.47 

588.45 

588.51 

587.78 
588.14 

586.43 

586.09 

588.48 

588.65 
588.58 

588.6 

587.83 

587.88 
586.03 
566.01 

586.95 

586.8 
583.82 

584.05 

585.33 

585.39 
588 

582.36* 

582.27* 

582.19* 
587.63 

585.81 

586.8 

586.34 
586.22 

588.8-

«8T.e6 C;S.'9 fc 
586.88 
586.45 

586.41 

584.56 

585.52 
586.83 

586.36 

586.32 

WATER LEVEL 

DEPTH 
(FT) 

-
5.74 

7.08 
6.36 

1.28 

7.18 

2.12 
7.11 

5.4 

5.27 

5.51 
5.54 

3.43 

3.52 

6.58 
7.18 

6.81 

6.84 

4.88 
5.31 

4.15 

3.92 

5.82 

6.24 

6.63 

6.73 

5.55 

5.71 
3.47 

3.46 

4.24 

4.32 
1.27 

1.51 

2.43 

2.55 
6.65 

1.75** 

1.84** 

1.15** 
4.67 

2.77 

-
3.67 

3.11 

6.76 

6.57 

3.36 
3.39 

3.41 

3.52 

4.48 
DRY 

DRY 

DRY 

WATER LEVEL 

ELEVATION 
(FT) 

-
582.78 

582.36 
582.71 

582.67 

582.41 

582.28 
582.41 

582.36 

582.35 

582.73 
582.68 

582.73 

582.41 

581.31 
581.28 

581.64 

581.57 

582.8 
582.83 

582.28 

582.17 

582.67 

582.41 

581.95 

581.87 

582.28 

582.27 
582.56 

582.55 

582.71 

582.58 
582.65 

582.54 

582.8 

582.84 
582.35 

583.11 

583.11 

582.34 

582.86 

583.04 

-
582.67 
583.11 

583.04 

U V I -Miw 

583.53 
583.06 

583 

581.04 

581.04 

-
-
-

^S'-y.OH ^{K^ 

:',--• 
.r-,-' \ ^ 

*REPRESENTS 1-FOOT MARK ON STAFF 
•*ACTUAL STAFF GAUGE READING. 

GAUGE 
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FIELD WATER LEVEL ELEVATION DATA 

DATE 8/28/83 

WELL NUMBER 

PI 01 

P102 

PI 03 

PI 04 

PI 05 

PI 06 

PI 07 

PI 08 

MW1S 

MW1D 

MW3S 

MW3D 

MW4S 

MW4D 

MW5S 

MW5D 

MW6S 

MW6D 

MW7S 

MW7D 

MW8S 

MW8D 

MW8S 

MW8D 

MW10S 

MW10D 

MW11S 

MW11D 

MW12S 

MW12D 

MW13S 

MW13D 

MW14S 

MW14D 

MW15S 

MW15D 

PW1 

SG-1 

SG-2 

SG-3 

W-13 (Z-1) 

W-12 (Z-2) 

W-2C (Z-8) 

W-2B (Z-e) 

W-2A (Z-10) 

W-6 (EPA-OMC) 

W-5 (EPA NSSD BY N. DITCH) 

W-4B (EPA MIDDLE GREEN) 

W-4A (EPA WEST GREEN) 

W-4C (EPA EAST GREEN) 

SW-1 

SW-2 

MEASLiRING 

POINT 

ELEVATION (FT-MSL) 

588.14 

588.52 

588.44 

588.07 

583.86 

588.6 

584.41 

588.52 

587.76 

587.62 

588.24 

588.23 

586.16 

585.83 

587.88 

588.47 

588.45 

588.51 

587.78 

588.14 

586.43 

586.08 

588.48 

588.65 

588.58 

588.6 

587.83 

587.88 

586.03 

586.01 

586.85 

586.9 

583.92 

584.05 

585.33 

585.39 

588 

582.36* 

562.27* 

582.18* 

587.63 

585.81 

586.8 

586.34 

586.22 

588.8 

907.66 ,>>..-|.(; 
586.68 

586.45 

586.41 

584.56 

585.52 

WATER LEVEL 

DEPTH 

(FT) 

-
5.38 

6.47 

5.81 

0.78 

-
1.76 

-
4.81 

4.68 

5.08 

5.11 

2.86 

2.72 

6.16 

6.77 

6.51 

6.62 

4.42 

4.85 

3.55 

3.24 

5.27 

5.52 

6.05 

6.11 

5.31 

5.43 

2.78 

2.75 

3.73 

3.76 

1.08 

1.24 

2.1 

2.16 

-
1.24** 

1.34** 

1.4** 

4.46 

2.73 

4.31 

4.2 

3.61 

6.82 

[.. 6.47 

3.79 

3.82 

3.76 

3.58 

4.49 

WATER LEVEL 

ELEVATION 

(FO 

-
583.14 

• 562.87 

583.26 

583.17 

-
582.65 

-
582.85 

582.94 

583.15 

583.12 

583.2 

583.21 

581.73 

581.7 

581.84 

581.88 

583.36 

583.28 

582.88 

582.85 

583.22 

583.13 

582.53 

582.48 

582.52 

582.55 

583.25 

583.26 

583.22 

583.14 

582.84 

582.81 

583.23 

583.23 

-
582.6 

582.61 

582.58 

583.17 

583.08 

582.48 

582.14 

582.61 

582.88 
f t f i i nft 

583.1 

582.63 

582.65 

580.87 

381.07 

^'^S..!^ 

* REPRESENTS 1-FOOT MARK ON STAFF GAUGE 
**ACTUAL STAFF GAUGE RE/̂ DING. 
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WATER LEVEL DATA SHEET 

Br.^MlA. 
To-ial ( k ^ ^ ^ - O . o u ' 
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WATER LEVEL DATA SHEET 

By: f)b{^ 
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BAROMETRIC PRESSURE 
33.8 

O 
CC 
\ -
LU 

O 
cc 
< 
CQ 

33.6-
cc 
LU 

< 

O 33.4 

LU 
CC 
D 
CO 
CO 
LU 
CC 

a. 

33.2-

32.8-

32.6 
4 5 6 

TIME (DAYS) 
10 

NOTE: OCTOBER 28, 1993, 12:00 PM, DESIGNATED AS TIME EQUAL ZERO DAYS. 



HARBOR (SW-1) HYDROGRAPH 
582.5 

(D 

Ll. 

LU 
> 
LU 
_J 
OC 
LU 

582 

O 581.5-

< 
> 
LU 
_J 
LU 

581-

580.5-

580 
4 5 6 

TIME (DAYS) 
8 10 

NOTE: OCTOBER 28, 1993, 12:00 PM, DESIGNATED AS T EQUAL ZERO DAYS. 



SLIP (SW-2) HYDROGRAPH 
582.2 

582 

^ 581.8-
_J 
CO 

r 581.6-

O 581.4 
P 
< 

LU 581 .2 i 
_ J 
LU 

^ 581 -I 
LU 

S 580.8-

< 

580.6 

580.4 

580.2 

TIME (DAYS) 

NOTE: OCTOBER 28, 1993. 12:00 PM, DESIGNATED AS TIME EQUAL ZERO DAYS. 



MW-01D HYDROGRAPH 
582.55-

582.5-

CO 

U_ 582.45-

< 
> 
LU 
_J 
LU 

LU 
> 
LU 
_ J 
CC 
LU 

582.4-

582.35-

582.3-

582.25-

#\njA^ 

TIME (DAYS) 
10 

NOTE: OCTOBER 28, 1993, 12:00 PM, DESIGNATED AS T EQUAL ZERO DAYS. 



MW-01S HYDROGRAPH 
582.6 

582.55-

CO 582.5-

582.45 

< 
> 
LU 
_ l 
LU 

582.4-

LU 
£ 582.35-

CC 
LU 
H 
< 582.3-

582.25-

582.2 
5 6 

TIME (DAYS) 
10 

NOTE: OCTOBER 28, 1993, 12:00 PM, DESIGNATED AS TIME EQUAL ZERO DAYS. 



MW-1 OD HYDROGRAPH 
582.15 

5 8 2 . 1 -

^ 582.05 

582-' 

UJ 
_J 
m 
> 
LU 
- J 
CC 

m 
5 

581.95 

581.9 

581.85 

581.8-

581.75 

TIME (DAYS) 

NOTE: OCTOBER 28, 1993, 12:00 PM, DESIGNATED TIME EQUAL ZERO DAYS. 



MW-IOS HYDROGRAPH 

0 

582.1-

W 532.05-

Z 582-
O 

1 
m 581.95-
_ i 
LU 
_ l 
LU 
^ 581.9-
_ J 
CC 
UJ 

< 581.85-

581.8-

C O A ^ C 
ooi .75 i 

< 

1 
: 
1 

"Sv, 
^ , A . 

' ' i r " ^^ ' ^^^ r j i ; ; ; ; : ; , ^^ 

i 
1 

1 

1 

i 

'̂''''"^^^"S?^."^^ 

4 5 6 

TIME (DAYS) 
8 9 10 

NOTE: OCTOBER 28, 1993, 12:00 PM, DESIGNATED AS TIME EQUAL ZERO DAYS. 



MW-09D HYDROGRAPH 
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APPENDIX 4-1 

SLUG TEST PROCEDURE, DATA, AND EVALUATION 

Equipment used to conduct the slug tests consisted of a pressure transducer 

rated at 10 or 20 psi, an automatic data recorder (In Situ Hermit STIOOOB), and 

a solid PVC plug lowered on a stainless-steel cable. The tests were conducted 

in the following manner: 

1. Measure the water level. 

2. Place a pressure transducer greater than 6, but less than 12 feet 

below the water surface and secure. 

3. Set the static water level registered on the data logger as the 

reference point. 

4. Simultaneously activate the data logger's recording mode and lower 

the slug as rapidly as possible until the slug descends completely 

below the static water level. 

5. Monitor the automatic data logger until the water level returns to 

the static level. 

6. Simultaneously step the data logger to the second step of the test 

and remove the slug as rapidly as possible. 

7. Continue the test until the static water level equilibrates. 

8. Stop recording data. 

9. Repeat steps 3 through 8 for the second slug test. 

10. Decontaminate the pressure transducer, slug, and drop line by washing 

them in a solution of tap water and detergent and rinsing them in tap 

water before moving to the next well. 
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The transducers were connected to the data loggers to record the water 

level fluctuations during the tests. The recovery of the water in the well 

after a slug-in or slug-out phase was recorded by the pressure change at the 

transducer at logarithmic time intervals. Recovery in all tested wells was 

achieved after a few minutes. 

Slug test data were analyzed using the Bouwer and Rice method (Bouwer and 

Rice, 1976; Bouwer, 1989). To perform this analysis, the digitally recorded 

data were downloaded to a computer and the time versus drawdown data were 

plotted with the use of AQTESOLV software (Duffield and Rumbaugh, 1989). The 

AQTESOLV plots are provided with this appendix. The portion of the curve 

thought to represent the response from the aquifer was determined visually based 

on: (1) omitting initial variations in data caused by the slug disturbing the 

water level; (2) considering the second straight line segment for water table 

well plots to remove filter pack effects from the analyses (Bouwer, 1989); and 

(3) using data from periods occurring prior to periods for which consecutive 

head measurements did not change. The wells were assumed to be partially 

penetrating. The parameters used in the analyses are summarized in Table 4-1-1. 

According to the Bouwer and Rice method, an equivalent value of r̂  must be 

substituted for r̂  when the water is rising or falling within the gravel pack, 

as well as the well casing. The formula for the equivalent r̂  is: 

equiv r,, = y'(l-n)r/ + nr̂ ^ 

where: n = porosity of gravel pack 

r„ = radius of gravel pack 

r̂  = radius of casing 

This formula assumes that the entire porosity of a gravel pack drains into the 

well casing during the slug test. An equivalent radius was calculated for 

Wells MW-3S, MW-4S, MW-5S, and MW-6S, which are screened across the water table. 

The hydraulic conductivities estimated using this radius were several times 

higher than the hydraulic conductivities estimated for the deeper wells (sand 

pack fully saturated), although there was no geologic explanation for the 

difference. When the actual r̂  value instead of the equivalent r̂  value was 
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used, the hydraulic conductivity estimates for the water table wells were 

similar to those for the deeper wells. The conclusion was that the equivalent 

r̂  was too large and that the entire porosity of the gravel pack cannot have 

drained into the well casing. The following calculation shows that only 

3 percent of the total volume of the exposed filter pack drained into the well 

casing: 

Volume of water drained from filter pack into screen: 

n r<.2(0.8 ft)l 

where: 1 = porosity of the well casing, and 

where: Yo = 1 foot (initial drawdown) 

Yt =0.2 foot (beginning of aquifer response on graph) 

y„ - yt.= 0.8 foot (recovery due to draining of filter pack) 

Volume of filter pack that can drain into well: 

n(r„2-r,2)yo 

Drained porosity of filter pack (x) 

X 
11x^^(0.8) 

U{rJ-rZ) 
0.03 

Vo 

where; r̂  = 0.083 foot, r„ = 0.427 foot, and ŷ  = 1.0 foot 

Because only 3 percent of the total filter pack volume drained into the 

well during the slug test, the filter pack can be assumed to have been 

essentially saturated throughout the test and the actual casing radius (r^) can 

be used instead of the equivalent radius. 
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TABLE 4-1-1 

SLUG TEST PARAMETERS 
BOUWER AND RICE METHOD 

MW-1S 

MW-ID 

MW-3S 

MW-3D 

MW-4S 

MW-4D 

HW-5S 

MW-5D 

MW-6S 

MW-60 

HW-7S 

HW-7D 

MW-8S 

MW-8D 

MW-9S 

HW-9D 

MW-10S 

MW-IOD 

MW-11S 

MW-11D 

MW-12S 

DEPTH TO STATIC 
WATER LEVEL 
(BELOW TOP OF 

CASING) 

6.03' 

5.91' 

5.49' 

5.53' 

6.75' 

6.72' 

7.14' 

7.74' 

7.61' 

7.74' 

4.72' 

5.17̂  

4.15' 

3.92' 

5.51' 

5.75' ! 

6.41̂  

6.50' 

5.52' 

5.66' 

3.38' 

AVERAGE INITIAL 
DISPLACEMENT ' 
(Yo) (FT) 

2.1 

1.8 

0.18 

1.6 

0.19 

1.5 

0.17 

1.6 

0.19 

2.0 

0.06 

2.01 

2.08 

2.04 

0.15 

1.91 

0.20 

2.06 

0.08 

1.60 

0.04 

STATIC HEIGHT OF 
WATER IN WELL 

(LJ (FT) 

13.72 

23.84 

9.55 

25.31 

8.70 

27.62 

9.14 

20.88 

9.14 

21.79 

9.70 

28.47 

8.36 

25.77 

9.89 

27.9 

9.80 

26.50 

8.64 

24.62 

8.52 

SATURATED 
SCREEN LENGTH 

(L.) (FT) 

5.0 

5.0 

9.55 

5.0 

8.70 

4.5 

9.14 

4.7 

9.14 

5.0 

9.70 

5.0 

8.36 

5.0 

9.89 

5.0 

9.80 

5.0 

8.64 

5.0 

8.52 

RADIUS OF 
CASING 

(RJ (FT) 

0.083 

0.083 

0.083 

0.083 

0.083 

0.083 

0.083 

0.083 

0.083 

0.083 

0.083 

\ 0.083 

0.083 

0.083 

0.083 

0.083 

0.083 

0.083 

0.083 

0.083 

0.083 

RADIUS OF 
FILTER PACK 
(RJ (FT) 

0.25 

0.25 

0.427 

0.427 

0.427 

0.427 

0.427 

0.427 

0.427 

0.427 

0.427 

0.427 

0.427 

0.427 

0.427 

0.427 

0.427 

0.427 

0.427 

0.427 

0.427 

SATURATED 
THICKNESS OF 

AQUIFER 
(H) (FT) 

24.0 

24.0 

26.1 

25.7 

27.7 

27.7 

21.1 

20.9 

21.6 

21.8 

28.7 

28.5 

25.8 

25.8 

28.3 

27.9 

26.5 

26.5 

24.6 

24.6 

29.3 
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TABLE 4 - 1 - 1 ( C o n t . ) 

SLUG TEST PARAMETERS 
BOUWER AND RICE METHOD 

MW-12D 

MW-13S 

MW-13D 

HW-14S 

MW-14D 

MW-15S 

HW-15D 

P-105 

P-106 

P-107 

P-108 

PW-1 

DEPTH TO STATIC 
WATER LEVEL 
(BELOW TOP OF 

CASING) 

3.36' 

4.40* 

4.57* 

1.35* 

1.48* 

2.43' 

2.54' 

1.21' 

6.90' 

1.90' 

9.82' 

6.65' 

AVERAGE INITIAL 
DISPLACEMENT 
(Yj) (FT) 

1.67 

0.06 

1.99 

0.07 

1.75 

0.12 

1.75 

0.06 

0.13 

0.09 

2.20 

0.73 

STATIC HEIGHT OF 
WATER IN WELL 

(LJ (FT) 

29.25 

8.24 

28.23 

9.81 

28.77 

9.32 

25.65 

9.69 

26.30 

9.74 

25.1 

25.45 

SATURATED 
SCREEN LENGTH 

(L.) (FT) 

5.0 

8.24 

5.0 

9.81 

5.0 

9.32 

5.0 

9.69 

25.00 

9.74 

5.0 

23.0 

RADIUS OF 
CASING 

(RJ (FT) 

0.083 

0.083 

0.083 

0.083 

0.083 

0.083 

0.083 

0.083 

0.083 

0.083 

0.083 

0.25 

RADIUS OF 
FILTER PACK 
(RJ (FT) 

0.427 

0.427 

0.427 

0.427 

0.427 

0.427 

0.427 

0.427 

0.427 

0.427 

0.427 

0.072 

SATURATED 
THICKNESS OF 

AQUIFER 
(H) (FT) 

29.3 

28.5 

28.2 

29.0 

28.8 

25.9 

25.7 

30.6 

26.3 

25.6 

25.1 

25.5 

'Measured 
'Measured 
'Measured 
'Measured 
'Measured 

on 4/15/92. 
on 10/26/93. 
on 10/27/93. 
on 10/30/93. 
on 12/2/93. 

13\49\003\PSCS.APP\CRS 



WCP RI/FS MW-IB SLUG OUT TEST 1 

0 
V 

(0 
f 
M 

Q 

I O . 4 ; ! I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 1 1 I I I I I I I i I I I I I I I 

^ K = e.eil52 rt/nin 
- y0 = 2.076 rt 

O.l 

1.E-002 111, 
O. 

\ c 

o 

\ 

I I I I I I I I I I I I I I I I I I I I I I I I I M M I I l l I I I I 1,-1 I I I r 

o.a 0.4 0.6 
Time Ctxiin3 

0.8 1. 

AQTESOLV 

^ ' 
GERRGHTV 

& MILLER., INC 

Modeling Gmoup 



WCP RI/FS MW-IS SLUG OUT TEST 2 

s 
0 
H 
s 
(fl 
u 
Q 

I O . 

0.1 

1.E-002 

I I I I I I I I I I I I I I I i I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I: 

h K = e .Oi l18 r t y n i n 
ye = 2.081 r t 

\ 

b.. 
"%. 

V 
\ 

' • •p 

\ o 
n 

L 

— \ o o o o o o — 

I ' l l I I I I I I I I I I I I I I M 11 I I I I I I I I I I I U I L i ! 

O. 0.3 0.6 0.9 
Time Cm in) 

1.5 

AQTESOLV 

^ - . 
GERRGHTV 

ILLER. , INC 

Modeling Group 

file:///oooooo


s 
0 
V 
s 
(0 
f 

Q 

WCP RI/FS MW-ID SLUG IN TEST 1 
I O . n i I n I I I i n I I M I I I I 11 I I I i i I I I i i I I l n i T T T T l M i l l : 

hK = e.eeseis r t / n i n 
yO = 1 . 6 1 4 r t 

1 . 

o.l 

1 . E - 0 0 2 

&., 

c v 
"••V 

11 11 n I 11 111 11 111 11 I I I 111 11 11 I I I 111 11 I |-t-j I 111 I ! 11 k 
O, O.G 1.2 1.8 

T i i T i e CminD 
2 . 4 

A Q T E S O L V 

iPT' GERflGHTV & MILLER^ INC 

S n Mode 1 i n g Gr-oup 



(U 

c 

0 
•n 

(fl 
t 

Q 

WCP RI/FS MW-ID SLUG IN TEST 2 
l O . y : I 111 I i 11 ] 11111 i i 11 j i i 11 i IT '1111111 r n 11 i i r i T 1111 a 

K = 0.003093 rtynin 
- yO = 1.666 rt 

9-
••s> 

0.1 

' ^ . 
" T ^ - . . 

"̂ ._ , 
^ ^ . 

" " ^ O 

o o — 

1 . E - 0 0 2 M I 11III II 111 II 111 11 I! I 11 111 11 111 111 n 11 n I 111 ! III 
O. 0.4 0-8 1.2 1.6 2 

T i m e Cixii 11D 

AQTESOLV 

^ " 
GERRGHXy 

& MILLER^ INC 

Modeling Group 



WCP RI/FS MW-ID SLUG OUT TEST 1 

0 
Tl 

(fl 
t 
M 

Q 

I O . 

1 . 

t4l I I I i I I I I I n I I II I I j I I I II IT I ITT T i n 11 I I I i l l I ITT IT^ 

K = e . 0 0 3 1 7 8 r t / n i n 
y O = 1 . 8 4 6 r t 

"X 

O.l 

1.E-002 

15--̂  

• " ^ ^ o 
'-̂ _ o o 

o. 
I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I I 1 1 I J . I . I J J I 1 1 1 . 1 1 . . 1 . 1 

0.4 0.8 1.2 1.6 2 
T i m e C I T I i i i D 

A Q T E S O L V 

^ ' 

GERRGHTV 
8. MILLER^ INC 

Modeling Group 



s 
0 

•n 

(fl 

WCP RI/FS MW-ID SLUG OUT TEST 2 
I O . H:! I iTi 111 n r 111 r n r 11 ii 111111 j i i 111 11 11 111 111 i n y 

K = 0 . 0 0 3 2 3 5 F t / n i n 
yO = 1 . 8 4 5 r t 

K. 

o.l 

T^-K 

" 1 ^ - ^ ^ 

•"<* o 

• ^ I : 

1 . E - 0 0 2 III 111 11 M 111 11 III II M I 11 111 II 111 111 11 11 111 III 11 II 
O. 0.4 0.8 1.2 1.6 2 

A Q T E S O L V 

^ ' 
GERRGHTV 

& MILLER^ INC 

^ ^ Mode 1 ing Group 

T i m e C tin i o D 



z 
0 
V 
Z 
(fl 
u 
Q 

WCP RI/FS MW-3S SLUG OUT TEST 1 
l O . 4 : 1 I I I I i I I I 1 1 I I I I I I I I I i I i i I i I I j I I I I I I I I I j i l I I I i I 1 4 : : 

K = 0.003355 ft/min 

y0 = 0.185 

't-
3 
-ft 

O. l 

1 . E - 0 0 2 

txoo 
'-^. 

n o 

1111111 M 11111 n 111111111111H11111111 n 11111111 tk 
O. 0 . 2 0 . 4 0 . 6 

T i m e CtniiiD 
0-8 

A Q T E S O L V 

^ ' 
GERRGHTV 

& MILLER^ INC 

SHI Mode1ing Group 



WCP RI/FS MW-3S SLUG OUT TEST 2 
IO . 

0 
H 

Ifl o.l -

1.E-002 

41 I I i l 1 I I I i 1 1 1 1 1 I I 1 1 I I I i i I I 1 1 I I I i i 11 

2 K = 0.003149 ft/min 
_ yO= 0.1684 ft 

^ 
a-
^ 
^ 
• ^ 

•a 
o 

x^ 
."9v, 

— ~ ' i 
— Co 
— CEO 
— eccxi 
— X CO 
~ X . 0 n 
— X . o o o o 

— O O O 0 

'•••-.. J 

11 11111 11 11 i 11II 11 -n 1111111 11 11111 11 

1 I 1 1 1 i i l i : 

""-

~ 

«-
'— 
"^ 
-" 
""* 

..« 
_ 
—— 
— 
— 
— 

0 O O - t 

1 M M 1 1 1 1 

A Q T E S O L V 

i^-'s GERRGHTV 
I L L E R ^ I N C . 

M o d e l i n g G r o u p 

o. 0 . 3 O.G 0 . 9 
T i m e C m i n ) 

1.2 1.5 



WCP RI/FS MW-3D SLUG IN TEST 2 

tu 

s 
0 
Tl 
2 
(fl 

Q 

I O . 4 I I I i i I I I I i I I I i I I I I I I I i I i I I I I i i I I I i I I I I I i I I I I i 1; 

• K = 0 . 0 0 7 1 5 5 r t / n i n 
y O = 1 . 4 0 5 F t 

1- '!* 

1.E-002 

X 
NO 
\ , 

- \ o o 
~ '••.. Q Q — 

\ 
I I. I..I 1 .11 .1 I I I I I I J.I [. I..I I I ) 1.1. l b - . I I I I I k l t-.i 1 4 J .14.1 1.1 I I I .1 

O. 0.4 0.8 1.2 
Time CiiainD 

1.6 2 . 

A Q T E S O L V 

J ^ ' 
GERRGHTV 

& MILLER^ INC 

Modeling Group 



WCP RI/FS MW-3D SLUG OUT TEST 1 

tu 

1 
0 

•n 

(fl 

Q 

1 0 . 4:1 I I I I I I I I I i I I II I I I I i l I I ! I i I I I i I I I I I I I I I I i I I I i I I; 

K = 0 . 0 0 7 6 3 6 r t / n i n 

y O = 1 . 7 2 6 r t 

O.l 

1.E-002 

O Q 

o o o o o o o 

I I I I I I I I I I I I I I I I I I I I I I I I I N I I I I I I I I I i I l l I I I I I .4 Iri I 

o. 0 . 4 0 . 8 1-2 
T i m e C iia i n D 

1.6 

A Q T E S O L V 

^ ' 
GERRGHTV 

&. MILLER^ INC 

Modeling Group 



rs 

tu 

2 
0 
Tl 
2 
(fl 
t 
M 

Q 

WCP RI/FS MW-3D SLUG OUT TEST 2 
l O . 

fe 
1 . 

o.l 

1 . E - 0 0 2 

:I I I I I i I I I I i I I i i i I I I I i I I I i I I I i I i I I I i I i I I II I I I I i I 

• K = 0 . 0 0 7 5 3 6 r t / M i n 

y O = 1 . 7 2 6 F t 

V 
\ ( 

N O 

\ O O O \ • 
O O O O O O O O O ' 

I i 11111111111111111111111 i'-t. 11 i jUL I..I..I...I...I. I I I I I I I I I I I I 

o. 0 . 4 0 . 8 1.2 
T i m e C iTi i n D 

1.6 

A Q T E S O L V 

^ ' 
GERRGHTV 

& MILLER., INC 

Modeling Group 



tu 

2 
0 
Tl 
2 
(fl 

P 

WCP RI/FS MW-4S SLUG OUT TEST 1 
1 0 . T' I T n I I q I i I I I i ! I I 11 • I I i i i I I j I T T IT 11 I I T T T I I I i ! I 

K = 0.004909 ft/min 

y0 = .181 ft 

-9 

0.1 
= o5X. 

OCKi 
Oo. 

oocoo 

1.E-002 l i 11 I I I I I II I I I II I I I II I N I U l I I >. II I.kl I 11 I I II I I I I I I II 

O. 0-2 0.4 0-6 
T i m e C m i i i ) 

0-8 

A Q T E S O L V 

^ ' 
GERRGHTV 

& MILLER^ INC 

Modeling Group 



tu 

2 
0 
Tl 
2 
(fl 

Q 

WCP RI/FS MW-4S SLUG OUT TEST 2 
I O , 

1 . 

O.l -

1.E-002 

411111111 i i 1 i 1 i ! 

- K= 0 .004886 f t /m 

_ yO = 0 .2055 ft 

s 
o 

X° 

1111 1 

~ dOiXC 
\ « . 

~ 

1 1 1 I I I I I I 1 1 1 1 1 1 M 

1 i 

in 

\ 

1 1 

M i l 

o 

h-i i 

i i 

n 

i j j 

I I 

I k 

1 1 I I 1 I I 1 i 

1 1 kl 1 1 14 1 

I i 

u 

m i l 

.i..i..i..i.j. 

T E 

-

-

— 

-

— 
— 

-

11 , 

o. 0.2 0.4 0.6 
T i m e C jcTi i I"! D 

0 . 8 

A Q T E S O L V 

^ ' 
GERRGHTV 

& MILLER^ INC 

Modeling Group 



WCP RI/FS MW-4D SLUG IN TEST 1 

rs 

tu 

2 
0 
Tl 
2 
Ifl 
r 

Q 

l O . I I I I I i I I I I I I I i i I I I I i 1 I I i I I I I I I i I I I I i I I j 11 I I I i i I M 

h K = 0 . 0 0 2 5 6 3 F t / n i n 

y O = 1 . 3 8 F t 

I*. 
• « ^ - . r 

O.l 

1-E-002 

- o . 
• " - o . 

''-^.. 
- " - J O 

**-^ 

I I I 111 I I111 I I111 I I I i 111111111111II1111111IIIII11 
O. 0.4 0.8 1-2 

Time C in. i o ) 
1-6 

AQTESOLV 

iPT' GERRGHTV & MILLER^ INC 

Mode1i ng Group 



WCP RI/FS MW-4D SLUG IN TEST 2 

rs 

tu 

2 
0 
Tl 
2 
(fl 
t 

I O . T'TriTI I I i l l I I II i i I II I I I I I I I I n i l I I i I I I j i i I I I I i I; 

K = 0 . 0 0 2 5 8 7 F t / n i n 
- y O = 1 . 4 3 3 F t 

O.l 

1.E-002 

" < > - ^ 

"-^--

—9. 
' • ^ - . 

^ - j a 

I I I I I I I I I l l I I I I I I I I l l I I I I I I I I I I I I I I I M l l i I I I I I I I I 

AQTESOLV 

^ ' 
GERRGHTV 

&. MILLER^ INC 

WXm Mode1ing Group 

o. 0.4 0.8 1.2 
T i m e C m i o D 

1.6 



rs 

tu 

2 
0 
Tl 
2 
(fl 
u 
Q 

WCP RI/FS MW-4D SLUG OUT TEST 1 
I O . 

o . l - -

: l l I I I I I I I I I I I I i I I I I i I I I i I i I I I I i I I I 

• K = 0 . 0 0 2 8 2 3 F t / n i n 
yO = 1 . 5 8 2 F t 

I I I I i I I I I i I H 

vo--. T j - - -

T>^„ 
'yy- . 

t ^ . 
c r - . 

' ^ - ^ - . 

O- 0.4 0.8 1.2 1.6 2 

A Q T E S O L V 

^ ' 

GERRGHTV 
& M I L L E R ^ I N C . 

M o d e l i n g G r o u p 

T i m e C m i m D 



rs 

tu 

2 
0 
Tl 
2 
(fl 
t 

WCP RI/FS MW-4D SLUG OUT TEST 2 
l O . 

O . l 

:i I I M i I I I I i I I i i i I I I II I I i I I I I I I I I I I i T'ITTT T i i T T T T R 

• K = 0 . 0 0 2 7 0 6 F t / n i n 

y O = 1 . 5 1 1 F t 

^ 7 , - ^ . 
C r - - . 

O ""rr-. 

l ^ E _ 0 0 ; g 111 111 I I.I..I 11 i 11 11 i 11 l i I 11 111 11 111 I.I i I.M I 111 I i I 11 I.I 

O- 0.4 0.8 1-2 1.6 2 

AQTESOLV 

iPT' GERRGHTV & MILLER^ INC. 

Modeling Group 

T i m e CtniiiD 



rs 

tu 

2 
0 
Tl 
2 
(0 
t 

Q 

WCP RI/FS MW-5S SLUG OUT TEST 1 
IO. 

0.1 

i ' T T T ' T ' T ' T T ' l I I I I T I T I I 1 1 I I I I I i I I I I I I I I I I I I i I I I I I I I I 

K= 0.003964 ft/min 
y0 = 0.1815 ft 

• '*?-, 

CJCO 

X. 

1 . E - 0 0 2 111 111 11 11 111 11 111 11 il I 11 IH I k 111 kl I I u I I M 111 11 I..I. 
O- 0.2 0.4 0.6 0-8 1 

Time C m i ii D 

A Q T E S O L V 

J ^ ' 
GERRGHTV 

8- MILLER^ INC 

Modeling Group 



WCP RI/FS MW-5S SLUG OUT TEST 2 

rs 

tu 

C 
2 
0 
Tl 
2 
(fl 

Q 

I O . 

1- T 

-o 

o.l 

: T ' r i ' T T T ' T r j T r i I I I i I I I i i I I i I i I I I I I I I I i I I I j I I I I l i i I k : 

• K= 0.003192 ft/min 

; y0 = .1722 ft 

-̂.o 
•Qr. 

teQ 
t>» 

UQ-. 

1 . E - 0 0 2 111.I..I..U..I..I..I..U. I 11 11 M I 11' 11. J..11 I I T K I 11 114 I 114 11 i.-n I.I 

O- 0-2 0.4 0.6 0.8 1 
Time C tn i n ) 

AQTESOLV 

^ ' 
GERRGHTV 

8. MILLER^ INC 

Modeling Group 



rs 

tu 

2 
0 
Tl 

2 
Ifl 

Q 

WCP RI/FS MW-5D SLUG IN TEST 1 
IO. [4nTn 'T 'TI I i I I I I I ITT] I i I I i I I I I j i i I I I I I I I i i i I I I 11 I H 

~ K = 0 . 0 1 0 2 1 F t / n i n 

^ y O = 1 . 4 7 F t 

0.1 

1-E-002 

\ 

I I I I I I I I I I I I I I 1 I I I I I I t . I I I I I I k l Ul Ul U l l - I u l U I I I J I J I 1 

O. 0.4 0-8 1.2 
Time CminD 

1.6 

A Q T E S O L V 

^ ' 
GERRGHTV 

& MILLER^ INC 

Modeling Group 



rs 

tu 

2 
0 
Tl 
2 
Ifl 
t 

WCP RI/FS MW-5D SLUG IN TEST 2 
I O . U l 111 11 11 111 11 i I i 11 I 11 I I I I I I I j 11 111 I i 11 I i I 11 l i I l U 

K = 0 . 0 0 7 4 8 7 F t / n i n 

y O = 1 . 7 2 8 F t 

IR-

r\ 

0.1 

\ O n _ . 
\ - O u n O O O O Q O O O O O O O C 

I I I I I I I I I l l I I I I I 1^ I I I I i I I I I I I I I i I I I I i I I I I I I I I I i I I 

o. 0.4 0.8 1.2 
Time C m i o 3 

1.6 

AQTESOLV 

J ^ ' 
GERRGHTV 

& MILLER^ INC 
H S Mode ling Group 



WCP RI/FS MW-5D SLUG OUT TEST 1 

rs 
•P 

tu 

2 
0 
Tl 
2 
(fl 
t 

Q 

1.E-002 

J . I _ l . 

1. 

o.l 

i n ; 3 

41 1 1 1 i I 1 1 [IT 1 ITII 1 1 I i 1 1 1 1 n i l I I 1 1 1 i T i 1 

- K = 0 . 0 1 1 5 4 F t y n i n 
- y O = 1 . 7 1 2 F t 

E \ 

- \ 
\ o 

- X ' % 
— ••••.. O Q O O 

~ \ O O Q Q O 

t 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 \ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

II 1 1 1 I I I t 
-

— 

-

-

_ 

_ 

O O O Q - < 

1 1 1 1 1 1 1 1 1 

o. 0.4 0.8 1-2 
T i m e C tn i i i D 

1.6 

A Q T E S O L V 

^ ' 

GERRGHTV 
6. MILLER^ INC 

Modeling Group 



rs 

tu 

2 
0 
Tl 
2 
(fl 

WCP RI/FS MW-6S SLUG OUT TEST 1 
I O . :4:i I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

K = 0.005009 ft/min 

y0 = 0.2018 ft 

^ 

X 

O. l 

1 . E - 0 0 2 

o.. Co. 
?»o 

-cxcoo 
X n 

O n 

LK I i I I I l i I I I i i I I I I I I I I> J I I I I I I I I I I I I I I I I I I I I I I I i I I I 

O. 0 . 2 0 . 4 0 . 6 
T i m e CmiiiD 

0 . 8 

A Q T E S O L V 

^ ' 
GERRGHTV 

& MILLER^ INC 

Modeling Group 



rs 
U 
tu 

2 
0 
Tl 

2 
(fl 
u 

WCP RI/FS MW-6S SLUG OUT TEST 2 
I O . : l I I I I I I I I I I I I I I i I I I I I I I I I I I I I i I I I I I I I I I I I I I I I I I 

K = 0.00441 ft/min 

y0 = .1835 ft 

3 

O . l 
Oa. 

oo. 
Crecc 

1-E-002 

o.cc 

11111 n I l l 11111 n 11 l i r t.i 11111 l i 1111111 l i 111111111 

o. 0.2 0.4 0.6 
Time C tn i o 3 

0-8 

A Q T E S O L V 

^ " 
GERRGHTV 

& MILLER., INC 

Modeling Group 



rs 

tu 

2 
0 
Tl 
2 
(fl 
t 

I O , 
WCP RI/FS MW-6D SLUG IN TEST 1 

I I I I I I I I I I M I I i I I I I I I I I I I I I I I I I I I I I I i II I I I I I I i I I I 

_ K = 3 . 5 6 2 7 E - 0 0 4 F t ^ n i n 

y O = 2 . 8 6 F t 

AQTESOLV 

^ ' 
GERRGHTV 

& MILLER., INC 

Modeling Group 

,1, 111111111111 i 11111IIII1111 n 11111111 n 111111111111 

"O- 0.4 0-8 1.2 1.6 2 
T i m e C tn i ti D 



WCP RI/FS MW-6D SLUG IN TEST 2 

rs 
U 
tu 

2 
0 
Tl 
2 
Ifl 
t 

I O . 

5: 

0 . 1 

1 . E - 0 0 2 

:i I I I I I I I I I I I I i i I I I I i I I I i i i I I I l i I I I I I I I j I I I i I i ! I H 

- K = 8.8802E-004 Ft/nin 
- yO = 1 . 5 5 7 F t 

I I I I I i I I I l l I I I I i I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

o. 0 . 4 0 . 8 1.2 
T i m e C tn i t i D 

1-6 

A Q T E S O L V 

iFT" GERRGHTV &. MILLER^ INC 

Modeling Group 



WCP RI/FS MW-6D SLUG OUT TEST 1 

rs 

tu 

2 
0 
Tl 
2 
Ifl 

Q 

I O . R: :i I I I i I I I I i I I I I I i I I I I i I I i I I I I I I ; I I i I I i I I 11 I I I i I I 

K = O . O O l l O l F t / n i n 
y O = 1 . 8 2 5 F t 

r^^^ 
J- »• ' L . " ' 

o.l 

1-E-002 

~Cr—i.r_ 

I I I I I I I I l l I i I I I I i I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

o. 0.4 0-8 1-2 
T i m e C t n i t i D 

1.6 

AQTESOLV 

^ " 
GERRGHTV 

8- MILLER^ INC 

Modeling Group 



WCP RI/FS MW-6D SLUG OUT TEST 2 

rs 

tu 

2 
0 
Tl 
2 
(fl 
f 

I O . :TTTrTTTrTTri r m I I I i I I I I i i I i [ I i I I I I i I I 
• K = 0 . 0 0 1 0 8 8 F t / n i n 

yO = 1 . 8 2 5 F t 

TTTTTTq 

O . l 

- * # — • » _ . -O - i -

^^•^ -0 -3 

1 - E - 0 0 2 III III 11 11 III II I i I 11 M M I n I 11 III III 11 II I i I i 11 I! 11 

O- 0.4 0.8 1.2 1.6 2. 

AQTESOLV 

^ ' 

GERRGHTV 
& MILLER., INC 

Modeling Group 

T i m e C tn i ti D 



W C P R I / F S M W - 7 S S L U G O U T T E S T 

tu 

C 
2 
0 
Tl 
2 
Ifl 
u 
Q 

JLI I I I I I II I i l I I I I I I I 11 I N i l I I I I II MM i I 
fK = e.eeissi ft/nin 
'^ y 0 = 0 . 0 5 6 0 3 f t 

0.1 

1.E-002 

i i I I I 11 I. 

11 I I I H 1 1 1 1 1 I I I 1 1 I I I n 1 1 1 1 1 1 1 

1-2 1-8 
Time Cm in!) 

1 ^ m * 

A Q T E S O L V 

^ ' 
GERAGHTV 

a M I L L E R , I N C . 

Mode l insr Gx>oup 



WCP R I / F S MW-7D SLUG IN TEST 

r s 
X3 
(U 

c 
2 
0 
Tl 
2 
Ifl 
u 
Q 

I O . bil I I I I I II I I I I I I I I I I 1 1 1 I I I 11II111 I I I I I I I I I I I I I I lli=^ 
K = 0.O03017 ft/nin 
y0 = 1.944 ft 

O.l 

1.E-002 

1.E-003 

o o o o o 
o o •©• 

111111111111111111111111111111111111111II11 i>.n 11 \h-.\ 

AQTESOLV 

^ ' 
GERAGHTV 

ft M I L L E R , I N C . 

^ S i M o d e I i n s r G X > O U P 

O. 2. 3-
Time CnxinD 

5 . 



WCP RI/FS MW-8S SLUG OUT TEST 

c 
a 
o 

— . 1 

10 f 4 l l l l l l l l | l l | ] l l l l l | i l l l l I i l l | l l l l l l l l l | M l l l i i l - H 

1. 

0.1 

0.01 

K = O.001848 Ft/nin 
yO = 0.1532 Ft 

O 0 o o o o o o 

l l l l l l l l l l l l l l l l l l l l l l l l l l l 
0. 0.6 1.2 1.8 2 .4 

Time (min) 
3 



WCP RI /FS MW-7D SLUG OUT TEST 

r̂  

tu 

c 
2 
0 
Tl 
2 
(fl 

Q 

I O . :jkl II I I I I I I I I II I I I I I I I I III I I I I I I I I I I I I 

5 K = 0 . 0 0 2 9 2 7 f t / n i n 
- y 0 = 2 . 0 7 7 f t 

r TTT 

O.l 

1.E-002 

o o o o o o o o o 

11111111111111 n 1 1 1 1 1 1 I I 1 1 1 1 l i I N 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

o. 
Time CminD 

^rwS m 

AQTESOLV 

^ ' 

GERAGHTV 
ft MILLER, INC. 

S S I Mode l insr Gx^oup 



rs 

tu 

2 
0 

TJ 

2 
(fl 
t 
M 

Q 

WCP RI/FS MW-6D SLUG IN TEST 1 
I O . 

3 ) 
>•) 

i i I I I I i I I I I I I I I i i I I T I I I I I i I ' T T T T T ' i ' i I 

_ K = 3 . 5 6 2 7 E - 0 0 4 F t / n i n 
yO = 2 . 8 6 F t 

T n T T T T T T T T T 

1 , I I I I I I I I I l l I I I I I I i I l l I i I I I I I i I l i I I I I I I I I l l I I I I I i I I 

o. 0.4 0.8 1.2 
T i m e C i n i t i 3 

1.6 

AQTESOLV 

^ ' 
GERRGHTV 

& MILLER^ INC 

S E Mode 1 i ng Group 



WCP RI/FS MW-6D SLUG IN TEST 2 

rs 

tu 

C 
2 
0 
Tl 
2 
(fl 
t 

I O . 

1 . 

I I I I I i I i I I I I I i I I I I i i i i I i i i I I j I i I I I i i i I j i I I i I 

K = 8 . 8 8 0 2 E - 0 0 4 F t y ' n i n 
yO = 1 . 5 5 7 F t 

O.l 

1.E-002 1 1 1 1 1 I i 1 1 1 1 1 1 1 I i i 1 1 1 1 1 I i 1 1 1 1 1 I i I 1 1 1 1 i 1 1 1 1 1 1 1 1 i I I 

AQTESOLV 

^ ' 
GERRGHTV 

& MILLER^ INC. 

Modeling Group 

o. 0.4 0.8 1.2 
T i m e C tn i ti D 

1.6 L ^ H 



WCP RI/FS MW-6D SLUG OUT TEST 1 

rs 
U 
tu 

c 
2 
0 
Tl 
2 
(fl 
t 

Q 

I O . i I I I i I i I I i i I I I i i T i n !• I T T 1 1 I I ] i i I I I I T - r i T T T - I T T T T T B 

- K = O . O O l l O l F t / n i n 
- yO = 1 . 8 2 5 F t 

1. !b-

O. l 

1 . E - 0 0 2 

"t#—«._ 

I l T T . I . . . l l . . l . i . . l . . l . i . l I I M. I I 1 ] I I 1.1 I I I I l l I i.I I I.I I I I I I . I l.l...i...l i I 

O. 0 . 4 0 . 8 1-2 
T i m e C tn i t i D 

1.6 

A Q T E S O L V 

^ ' 
GERRGHTV 

& MILLER, INC 

Modeling Group 



WCP RI/FS MW-6D SLUG OUT TEST 2 

rs 

tu 

2 
0 
Tl 
2 
(fl 
t 

Q 

I O . : n I TT T' r r n r 11111 11 i i 1111 i i 111111111111 j i r 111 T 11 y 
• K = e . 0 0 1 0 8 8 F t ^ M i n 
' yO = 1 . 8 2 5 F t 

1- h-

O . l — 

" t*—-R^—, 

--«-»_ 
~t*—-O-

^^^^«-5: 

1 . E - 0 0 2 l l I I I I I I I I I I I I I I I I I I I M I I I I I I I I i I I I I I I I I I I ' I I I I I I I 

O- 0.4 0.8 1.2 1.6 2 
T i m e C t n i t i ) 

AQTESOLV 

^ ' 
GERRGHTV 

& MILLER., INC 

^ B Mode 1 ing Group 



W C P R I / F S M W - 7 S S L U G O U T T E S T 

tu 

fi 
2 
0 
Tl 
2 
Ifl 
u 
Q 

JLI II II i II I II II II I II I II I I I II II I I I I I I I I II I I I I I I II I1.J 

P K = 0.OO1551 f t / ' n i n 
' ' tj0 = 0 . 0 5 6 0 3 f t 

O.l 

1-E-002 

cscmcizE'imo 
t jp fltBIIK^CP 

I I 11 I I I I I I I M I I I I I I I I I I I M I I I I I I 111 I I I I 1 I I I 11 I I 

o. O.G 1-2 1-8 
T i m e Cm i n ) 

2.4 

AQTESOLV 

^ ' 
GERAGHTV 
ft MILLER, INC. 

M o d e l insr Gipoup 



W C P R I / F S M W - 7 D S L U G I N T E S T 

tu 

C 
2 
0 
Tl 
2 
Ifl 

0 

IO. Hbl II I II II III II I II II III III I I II I II III II 
K = 0 . O 0 3 0 1 7 f t / ' n i n 
yO = 1 . 9 4 4 f t 

O.l 

1 - E - 0 0 2 

I I I I I I I I M 

1 . E - 0 0 3 111 11 111 11 111 11 11 II 

O. 1- 2 . 3 . 4 . 
T i m e CmimiD 

AQTESOLV 

J ^ ' 
GERAGHTV 

ft M I L L E R , I N C . 

M o d e l insr Gicoup 



WCP RI/FS MW-8S SLUG OUT TEST 

r. . 

c 

£ 
o 

P. 

10. K I I I I M I I | l l l l l l l l l | I i l l l l l l l | l l l l l i l l l | I I I I I M I - H 

1 "^ 

0.1 

0.01 

K = 0 . 0 0 1 8 4 8 F t / r i i n 
yO = 0 . 1 5 3 2 F t 

O 

\ . 
O O o C' o i" 

o o. 
\ . 

I l i i i i i i r t . i l i I N I l i i n i i i i i 

0. 0.6 1.2 1.8 2.4 
Time (min) 



rs 

tu 

fi 
2 
0 
Tl 
2 
Ifl 
u 
Q 

WCP RI /FS MW-7D SLUG OUT TEST 
10. H-i 11111 I l j 11II111 M l 11 I I I 1111 111 11111111111II11 l y T 

K = 0 . 0 0 2 9 2 7 f t / M i n 
- y 0 = 2 . 0 7 7 f t 

1 . =7 

O . l 

o o o o o o o o o 

1 - E - 0 0 2 " ' " ' I 111 11 111 111 I M11 11 11 I 

AQTESOLV 

J ^ ' 
GERAGHTV 

ft M I L L E R , I N C . 

S S Mode 1 insr G r o u p 

Time Cm in) 



rs 

tu 

2 
0 
Tl 
2 
Ifl 

Q 

I O , 

WCP RI/FS MW-6D SLUG IN TEST 1 
i I I I i I I I I i i I I I I i I I I I I i I i I i I I I 1 i I I I I i I I i i i I I I i i I I I 
K = 3 . 5 6 2 7 E - 0 0 4 F t / n i n 
yO = 2 . 8 6 F t 

1 1 1 1 1 1 1 1 1 I I I 1 1 I I I 1 1 I 1 1 I I 1 1 I I I I I I I I I I I 1 1 I n 1 1 1 n I I 

O. 0.4 0.8 1.2 
T i m e C tn i t i D 

1.6 

AQTESOLV 

^ ' 
GERRGHTV 

&r MILLER^ INC 

Modeling Group 



WCP RI/FS MW-6D SLUG IN TEST 2 

rs 

tu 

2 
0 
Tl 
2 
(fl 

Q 

l O . 

0.1 

1-E-002 

:I I I I i i I I r n II Til I ITTT ITTTI I I IT I I I I i I I I j i i I I l i I 

• K = 8 . 8 8 0 2 E - 0 0 4 F t / n i n 
y O = 1 . 5 5 7 F t 

- e ^ « - - L . 

I I I I I I i I I I I I I I I i i I I M I I I I I I I I I I I I I I I 1 I I I i i I I I I I I I 

O- 0 . 4 0 . 8 1.2 
T i m e C tn i t i D 

1-6 

A Q T E S O L V 

^ ' 
GERRGHTV 

& MILLER^ INC 

Modeling Group 



WCP RI/FS MW-6D SLUG OUT TEST 1 

rs 

tu 
w 

fi 
2 
0 
Tl 
2 
(0 

u 
Q 

I O . I I I I i I I I I i i i I i I I I I i I I I 

- K = O.OOl lOl F t / ' n i n 
- yO = 1 . 8 2 5 F t 

I l j i i 11 i iT r rT i r i i i n 1111111 I T T I H 

1- b-

0 . 1 

l . E - 0 0 2 

^ ' — • t ^ — * ^ — . 

i i I I I 1 i I I l l I I I I i I I i I i M I i 1 I I I I 1 I 1 I I I i I i I I 1 I 1 I I I I 

o. 0 . 4 0 . 8 1.2 
T i m e C tn i t i D 

1.6 

A Q T E S O L V 

^ ' 

GERRGHTV 
& MILLER, INC 

ilill III I Mode 1 i n g G r o u p 



WCP RI/FS MW-6D SLUG OUT TEST 2 

rs 

2 
0 
Tl 
2 
(0 

Q 

I O . 4 II I I IT IT] i i I I i i I Tl j I I I I I i I I I j I 1 I I i ITTTTTT' I I i' IT I kj 

^ K = 0 . 0 0 1 0 8 8 F t / n i n 
- y O = 1 . 8 2 5 F t 

1. -

O.l 

1.E-002 

^ ~ ^ ~ ^ — - Q -
• » - ^ > -

"*=»—«—.* 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I n I I I I 

o. 0.4 0.8 1.2 
T i m e C tn i t i D 

1.6 2 . 

AQTESOLV 

^ ' 
GERRGHTV 

& MILLER, INC 

Modeling Group 



W C P R I / F S M W - 7 S S L U G O U T T E S T 

rs 
tu 

fi 
2 
0 
T) 
2 
Ifl 
Li 

Q 

Li l I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I IJJ 

O.l 

1-E-002 

111 I I 111 11 111 111 11 11 I 

0.001551 ft/Min 

0.05603 ft 

S j ^ iQl U.WIIfti.ll.H^ 

11111 n 11 ibt. 1 ° I I111111111II1111111 I I I 11111111111111 

O. 0-6 1-2 1-8 
Time Cm in) 

2.4 

AQTESOLV 

^ ' 
GERAGHTV 

ft M I L L E R , I N C . 

Model insr Gipoup 



rs 
tu 

fi 
2 
0 
Tl 
2 
ifl 

Q 

WCP RI /FS MW-TD SLUG IN TEST 
IO. tdki IIIIIII111II111II M l III I i n 111 III 11II111 III II I M 

K = 0 . 0 0 3 0 1 7 f t / n i n 

tj0 = 1 . 9 4 4 f t 

0.1 

1.E-002 

1.E-003 

o o o o o 
o o 

" I I I I I I I I I I I I I I I I I I I I I I iT^i I I I 

o. 
T i m e CnniiniD 

A Q T E S O L V 

^ ' 

GERAGHTV 
ft MILLER, I N C . 

H S Model insr Gr>oup 



4- ' 

s 
O 

WCP RI/FS MW-8S SLUG OUT TEST 
10 

0.1 

f 4 l l l l l l l l | I I I I M I I I | l l l l l l l l l | I I I I I M I I | l l l l l l l l - H 

1. 

0.01 

K = e.001848 Ft/nin 
yO = 0.1532 Ft 

O 

\ 

O O o r. o O '. 
O O • 

\ 

1111 H IIIIII111 I I M 111IIIIIII11111111111111IIII11 
0. 0.6 I .S 1.8 2 .4 

Time (min) 



WCP R I / F S MW-7D SLUG OUT TEST 
IO. 

4J 

tu 

c 
2 
0 
Tl 
2 
Ifl 
u 
Q 

t4l M I I I I I Ml II I II II Ml Ml II I I Ml I I I M I I I II I I I II 
K = 0 . 0 0 2 9 2 7 f t / M i n 
y 0 = 2 . 0 7 7 f t 

0.1 

1.E-002 

o o o o o o o o o 

I I I I I I I I I M I I I I I 1 1 l l I I I I I I I I I I N I I I I I I I I I 1 1 I I I I I 

o. 
Time Cm in) 

AQTESOLV 

^ ' 
GERAGHTV 
ft MILLER, INC. 

M o d e l insr Gx>oup 



4-? 

r^ 

M 

M 

o 

VJ 

WCP RI/FS MW-8D SLUG IN TEST 
10 t i l l l l M I I | l l l l l l l l l | I I I I M I I I | l l l l l l l l l | I I I I I M I i : : j 

K = 0.003628 Ft/nin 
yO = 2.068 Ft 

1. 

0 .1 

Q 0 .01 

0.001 

x> 
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APPENDIX 4-J 

STEP-DRAWDOWN TEST AND PUMPING TEST 
DATA AND EVALUATION 

INTRODUCTION 

This appendix describes aquifer testing performed at the Waukegan Coke 

Plant Site in November 1993. The aquifer testing consisted of a step-drawdown 

test and a constant-rate pumping test of Well PW-1, using Piezometers P-106, 

P-103, and P-108 as primary observation wells. The field methods and data 

analysis are described below. 

Field Methods 

A submersible pump was installed in Well PW-1 with the pump intake located 

approximately 28.9 feet below the top of the casing (BTOC) . The pump was placed 

as deep as possible without placing the motor in the well sump. A drop-pipe was 

installed to allow water level measurement in the pumping well. The base of the 

drop pipe was placed just above the top of the pump, approximately 27.2 feet 

BTOC. 

Pumping rates were measured with a totalizing flow meter and controlled 

with a gate-valve placed downstream of the flow meter. Hoses were run from the 

wellhead to four different Baker tanks to contain the water produced from the 

well during the aquifer testing. 

Water levels in the pumped well and three observation wells were measured 

both automatically and manually. Automatic measurements were made using PXD-260 

pressure transducers connected to Hermit SE-IOOOC data loggers manufactured by 

In-Situ Inc. Manual measurements were made using water level indicators 

manufactured by Solinst, Inc. Pretest monitoring was performed from October 30 

to the time of the aquifer testing. Water levels were measured automatically 

in Waukegan Harbor, Slip No. 4, MW-IS, MW-ID, MW-9S, MW-9D, MW-IOS, MW-IOD, 

P-103, P-106, P-107, and P-108. Barometric pressure was also measured 

automatically. Manual water level measurements were taken daily in all of the 
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site wells during the period from October 28 to November 5. The purpose of the 

pretest monitoring was to determine the relationship between water levels in the 

wells and harbor/lake water levels and barometric pressure in the event that the 

pumping test was performed during a period of changing harbor/lake level or 

barometric pressure. If this had been the case, the effect of the external 

influences would have been filtered out of the pumping test data using the 

methods outlined by Walton (1987, p. 32-33). The harbor/lake level and 

barometric pressure were relatively steady during the aquifer testing period so 

data adjustments were not necessary. The results of the pretest monitoring are 

summarized in Section 4.2.2. 

Step-Drawdown Test 

The step-drawdown test was started at 13:01 on November 3, 1993. 

Figure 4-J-l is a hydrograph from Well PW-1 for the duration of the 

step-drawdown test. The initial target pumping rate was 20 gpm. The pretest 

static water level was 7.04 feet below the top of the casing (BTOC). After 

pumping at approximately 40 gpm for the first 13 minutes of the test, the flow 

rate was adjusted downward to 20 gpm. After approximately two hours of pumping 

at 20 gpm, the pumping water level in Well PW-1 was 17.18 feet BTOC. At this 

time, the rate of water level decline had decreased to less than 0.1 foot/ 

15 minutes. 

The next target pumping rate was 30 gpm; however, when the pumping rate was 

increased, the pumping water level rapidly drew down to the pump intake 

(28.9 feet BTOC). The pumping rate was decreased to 25 gpm and the water level 

recovered to approximately 20.70 feet BTOC, then continued to draw down 

approximately 0.2 foot over the next 30 minutes. The pumping rate was increased 

to 30 gpm to verify that the water level drew down to the pump intake; then the 

step test was terminated. 

Based on the results of the step-drawdown test (i.e., the relatively flat 

drawdown plot for the 25-gpm step, as shown on Figure 4-J-l), a target pumping 

rate of 25 gpm was chosen to maximize the stress on the aquifer during the 

constant-rate pumping test (in accordance with the July 1993 TM objective of 

maximizing the pumping rate). 
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Constant Rate-Pumping Test 

The constant-rate pumping test was not begun until the water levels in the 

aquifer in the vicinity of Well PW-1 had recovered to within 0.03 foot of the 

levels measured prior to the step-drawdown test. The U.S. EPA's contractor 

(PRC) confirmed that it was appropriate to start the test on the afternoon of 

Thursday, November 4. 

Pumping began at 16:01. The pumping rate was maintained within 5 percent 

of the target rate of 25 gpm throughout the pumping phase (Table 4-J-l). Water 

levels were measured manually and automatically as described above. The field 

notes are presented in Appendix 4-J-l. Test analysis input files are presented 

in Appendix 4-J-2. 

Based on the step-drawdown test results and the general characteristics of 

unconfined aquifers, it was anticipated that the rate of decline of the pumping 

water level in Well PW-1 would decrease after a short period due to the delayed 

gravity response. However, Figure 4-J-2 (a hydrograph from Well PW-1 during the 

pumping test) shows that the pumping water level drew down steadily during the 

pumping phase to reach the pump intake nine hours into the test. At that point, 

the pumping test was terminated since it was determined that the test objective 

(i.e., estimating the hydraulic conductivity of the sand unit) had been met. 

The planned pumping test (July 1993 TM) involved an anticipated flow rate 

of between 15 and 45 gpm to be maintained over a period of 8 to 24 hours; the 

test, as implemented, involved a flow rate of 25 gpm maintained over a period 

of 9 hours. The constant rate pumping test, therefore, achieved the data 

collection objective and was performed in a manner consistent with procedures 

outlined in the July 1993 TM. 

Water level recovery after the constant-rate pumping test was monitored for 

approximately 32 hours. At the end of the recovery monitoring period, water 

levels in the aquifer were approximately 0.14 foot below pretest static water 

levels. 
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Data Analysis 

Time-drawdown data from the aquifer tests were downloaded from the data 

loggers to personal computer for analysis. Test analysis input files are 

presented in Appendix 4-J-2, and input data are summarized in Table 4-J-2. The 

AQTESOLV computer program (Duffield and Rumbaugh, 1989) and graphical techniques 

discussed by Cooper and Jacob (1946) and Neuman (1975) were used for analysis 

of the aquifer testing data. The time-drawdown data from the constant-rate 

pumping test from Piezometer P-106 was analyzed using the Theis method 

(Theis, 1935) and the data from Piezometers P-103 and P-108 were analyzed using 

the Neuman method (Neuman, 1975). The water level recovery data after the 

step-drawdown test and constant-rate pumping test were analyzed using the Theis 

recovery method (Theis, 1935). Distance drawdown data from the later portion 

of the pumping phase were evaluated for analysis using the Cooper-Jacob method 

(Cooper and Jacob, 1946). Figures 4-J-3 through 4-J-13 show the results of the 

analyses. The analytical methods are discussed below, and the results are 

summarized in Table 4-J-3. 

Theis Method 

The assumptions and conditions underlying the Theis method for analyzing 

pumping test data are: 

• The aquifer is confined; 

• The aquifer has a seemingly infinite areal extent; 

• The aquifer is homogeneous, isotropic, and of uniform thickness over 

the area influenced by the test; 

• The pumping well penetrates the entire thickness of the aquifer; 

• Prior to pumping, the piezometric surface is horizontal or nearly 

horizontal over the area to be influenced by the test; 
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• The aquifer is pumped at a constant discharge rate (within 

+/- 10 percent; Stallman, 1971, p. 11); and 

• Flow to the well is in unsteady state. 

The Theis method is applicable to both the early and late-time data from 

pumping tests of unconfined aquifers (Kruseman and deRidder, 1990, p. 101). 

Based on the response of water levels in Piezometer P-103, P-106, and P-108 to 

pumping, no hydrologic boundaries were encountered in the area affected by the 

pumping test. The cone of depression did not reach well nests MW-1S/-1D, 

MW-9S/-9D, or MW-10S/-10D. For these reasons, the assumption of infinite areal 

extent is not limiting in this case. Based on the consistency of the analytical 

results, the aquifer is homogeneous in the area affected by the pumping test. 

The aquifer is anisotropic; however, the pumping well is fully penetrating, so 

flow to the well was primarily horizontal. The aquifer is essentially uniform 

in thickness over the area affected by the test. The piezometric surface was 

nearly horizontal prior to the beginning of the aquifer test. The maximum 

variation in pumping rate during the test was 5 percent (Table 4-J-l). Flow to 

the pumping well was in unsteady state throughout the pumping test. 

Jacob's correction for changes in saturated thickness of an unconfined 

aquifer is applicable to late time-drawdown data from the pumping phase (Neuman, 

1975, p. 334). The correction is significant if drawdown in the aquifer exceeds 

10 percent of the original saturated thickness. The late-time data from 

Piezometer P-106 were corrected and the Theis analysis applied (Figure 4-J-6). 

Piezometer P-106 is believed to be located so close to the extraction well that 

the net volume of aquifer material dewatered in the vicinity of Piezometer P-106 

and the pumping well was not large enough to cause a measurable deviation from 

the Theis curve. Consequently, the storage value obtained from the analysis is 

representative of the storage coefficient rather than the specific yield. 

Neuman Method 

The assumptions underlying the Neuman method are the same as those for the 

Theis method except that the aquifer is assumed to be unconfined rather than 
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confined. Compliance of the pumping test with these assumptions is discussed 

in the section regarding the Theis method. 

The response of water levels in an unconfined aquifer to pumping differ 

from those in a confined aquifer. When drawdown is plotted versus time on 

logarithmic scales, the data typically form an "S"-shaped curve. Neuman (197 5) 

described the physical phenomenon that causes this behavior as delayed gravity 

response. The early, steep part of the data represents removal of water from 

storage by expansion of the water and compression of the aquifer material in 

response to pumping (elastic response). The intermediate, flat segment 

represents removal of water from storage by gravity draining of the aquifer. 

The effect of the gravity draining is to temporarily reduce the rate of water 

level decline in the aquifer in the vicinity of the pumping well. After the 

delayed gravity response has dissipated, the late time data form a steeper 

segment of continued drawdown (Neuman, 1975, p. 329). 

The early data on the time-drawdown plots for Piezometers P-106 and P-103 

fall below the type curves (Figures 4-J-6 and 4-J-9). This is believed to be 

a reflection of the casing storage effect. During this time, the stress to the 

aquifer was actually less than the pumping rate of 25 gpm, because a portion of 

the water being pumped was derived from within the well casing (Driscoll, 1986, 

p. 232). Based on an empirical formula (Walton, 1987, p. 3), the casing storage 

effect lasted approximately 14 minutes. As discussed above, the delayed gravity 

response is not believed to have been significant at Piezometer P-106 due to its 

proximity to the extraction well. Based on the inflection in the time-drawdown 

curve and the calculated storage value based on the late time data, the delayed 

gravity response is believed to have been significant at Piezometer P-103. 

The casing storage effect did not cause measurable deviation from the type 

curve in the time-drawdown analysis for Piezometer P-108 (Figure 4-J-12). The 

analysis of these data yielded estimates all of the pertinent aquifer 

parameters. The results from the analysis of the data from P-108 were used to 

generate the type curve plotted on Figure 4-J-6, the Neuman method analysis of 

the data from P-103. 
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The calculated specific yield for the aquifer is 3.6 percent. This value 

is within the range of typical values for unconfined aquifers of 1 to 30 percent 

(Kruseman and deRidder, 1990, p. 23; Freeze and Cherry, 1979, p. 61). However, 

the calculated special yield is at the low end of the typical range. The low 

specific yield is believed to reflect the fine-grained nature of the aquifer 

material. Although the porosity of the material is much higher than the 

computed specific yield, it is believed that capillary action prevented complete 

draining of the aquifer material (Bureau of Reclamation, 1977, p. 33; McWhorter 

and Sunada, 1977, p. 20-22; Bear and Verruijt, 1990, p. 87). After the drainage 

had stopped, the volume of water retained in the aquifer per unit area and unit 

drop of water table elevation is referred to as the specific retention. The 

porosity is the sum of specific yield and specific retention. Estimates of the 

average linear groundwater velocity should use the porosity rather than the 

specific yield (Bear and Verruijt, 1990, p. 87). It is not anticipated that 

specific yield values will be used in groundwater flow evaluations for the WCP 

site, and obtaining specific yield estimates was not an objective of the pumping 

test. Literature values may be used to supplement site-specific values if 

specific yield is to be used in site hydrogeologic evaluations. 

The B parameter from the Neuman method is defined as: 

K r2 

6 = —^ — 

where: K̂  is the vertical hydraulic conductivity 

Kj. is the horizontal hydraulic conductivity 

r is the distance from the pumping well to the observation well 

b is the aquifer saturated thickness 

Rearranging the terms of the previous equation gives an expression for the 

ratio of vertical to horizontal hydraulic conductivity. 
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Using the values from the analyses of data from Piezometers P-103 and 

P-108, the estimated ratio of vertical to horizontal hydraulic conductivity is 

0.32 and 0.17, respectively. 

Theis Recovery Method 

The Theis recovery method is based on the principle of superposition. To 

simulate the pump being shut off, the analysis adds hypothetical recharge to the 

well at a magnitude equal to the pumping rate beginning at the time the pump was 

shut off. The residual drawdown in the observation wells is the difference 

between the drawdown due to pumping and the recovery due to injection. 

In addition to the assumptions listed above for the Theis analysis, the 

Theis recovery method requires that u and u', the dimensionless parameters of 

the well function for pumping and injection, be less than 0.01 (Kruseman and 

deRidder, 1990, p. 195). Given a specific yield of 0.036 and a transmissivity 

of 0.90 ft^/min, the minimum duration of the pumping phase and recovery phase 

to achieve u and u' values less than 0.01 are 100 minutes for Piezometer P-106, 

510 minutes for Piezometer P-103, and 960 minutes for Piezometer P-108. The 

pumping phase and recovery phase of the step-drawdown test lasted 232 minutes 

and 1,280 minutes, respectively. The pumping phase and recovery phase of the 

constant-rate pumping test lasted 543 minutes and 1,729 minutes, respectively. 

Although the analyses shown on Figures 4-J-8 and 4-J-l1 (from the step-drawdown 

test) and Figure 4-J-13 (from the constant rate test) do not strictly meet the 

conditions of the Theis recovery method, the results are consistent with the 

results of other analyses. Because of the criteria for the analytical method, 

however, the values calculated from these plots were not used in calculating the 

mean aquifer pareimeters. 

The delayed gravity response described under the Neuman method is 

applicable to unconfined aquifers whether the water table is declining or rising 

(Neuman, 1975, p. 333). Similar to pumping phase data, when residual drawdown 

during recovery is plotted versus time, the data typically form an "S"-shaped 
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curve. On the recovery plots, however, the time is plotted as time since the 

pump was shut off (t) divided by time since the pump was initially turned 

on ( f ) . Early recovery data plot on the right and late data approach a value 

of unity at the left edge of the plot. The early, flat part of the curve 

represents placement of water into storage by expansion of the aquifer material 

and compression of the water (Neuman, 1975, p. 334). The intermediate part of 

the curve represents a period when the water level is rising through the 

previously dewatered part of the aquifer. The rate of water level rise 

decreases as water is placed back in storage. The late data form a linear 

segment after the effect of elastic storage has dissipated at the well. The 

late data must be fitted when doing a Theis recovery analysis on an unconfined 

aquifer (Neuman, 1975, p. 334; Kruseman and deRidder, 1990, p. 196). 

Cooper-Jacob Method 

In addition to the assumptions listed above for the Theis analysis, the 

Cooper-Jacob method requires that the value of u (the dimensionless parameter 

of the well function) be less than 0.01 (Kruseman and deRidder, 1990, p. 67). 

Neuman (1975, p. 335) warns that the delayed gravity response must have 

dissipated at all of the wells before the Cooper-Jacob method can be applied for 

unconfined aquifers. At the position of Piezometer P-108, the u value exceeds 

0.01. For this reason, the results of the Cooper-Jacob analysis are not 

included in the pumping test data analysis. 

Summary and Conclusions 

The mean transmissivity value from the pumping test results is 0.84 ft^/min 

(1,200 ft^/day), which (for an aquifer thickness of 25.5 feet) produces a 

computed hydraulic conductivity value of 47 ft/day. The mean storage 

coefficient value is 1 x IO'-'. Based on the pumping test data, the specific 

yield is estimated to be 3.6 percent, indicating a high specific retention for 

the fine-grained aquifer material. The mean ratio of vertical to horizontal 

hydraulic conductivity is estimated to be 0.24. 
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TABLE 4-J-l 

FLOW RATE AT PW-1 DURING THE CONSTANT RATE PUMPING TEST 

DATE 

11/04/93 

11/04/93 

11/04/93 

11/04/93 

11/04/93 

11/04/93 

11/04/93 

11/04/93 

11/04/93 

11/04/93 

11/04/93 

11/04/93 

11/04/93 

11/04/93 

11/04/93 

11/04/93 

11/04/93 

11/04/93 

11/04/93 

11/04/93 

11/04/93 

11/04/93 

11/04/93 

11/04/93 

11/04/93 

11/04/93 

11/04/93 

11/04/93 

11/04/93 

11/05/93 

11/05/93 

11/05/93 

TIME 

16:01:05 

16:03:00 

16:07:07 

16:09:12 

16:11:16 

16:17:31 

16:21:42 

16:23:46 

16:25:52 

16:31:06 

16:35:19 

16:43:38 

16:49:33 

16:57:29 

17:15:21 

17:33:14 

17:49:08 

18:09:03 

18:38:51 

18:52:47 

19:32:43 

20:00:45 

20:24:48 

21:03:02 

21:33:20 

21:45:29 

22:03:48 

22:32:22 

23:01:06 

00:01:16 

00:15:53 

00:24:16 

TOTAL GALLONS 

5,470 

5,520 

5,620 

5,670 

5,720 

5,870 

5,970 

6,020 

6,070 

6,195 

6,295 

6,500 

6,650 

6,850 

7,300 

7,750 

8,150 

8,650 

9,400 

9,750 

10,750 

11,450 

12,050 

13,000 

13,750 

14,050 

14,500 

15,200 

15,900 

17,350 

17,700 

17,900 

CUMUL. RATE 
(gpm) 

26.09 

24.86 

24.64 

24.55 

24.34 

24.25 

24.25 

24.21 

24.15 

24.10 

24.21 

24.35 

24.47 

24.64 

24.74 

24.80 

24.85 

24.91 

24.93 

24.95 

24.95 

24.95 

24.94 

24.92 

24.91 

24.90 

24.87 

24.83 

24.74 

24.72 

24.70 

INST. RATE 
(gpm) 

26.09 

24.29 

24.00 

24.19 

24.00 

23.90 

24.19 

23.81 

23.89 

23.72 

24.65 

25.35 

25.21 

25.19 

25.16 

25.16 

25.10 

25.17 

25.12 

25.04 

24.97 

24.95 

24.85 

24.75 

24.69 

24.57 

24.50 

24.36 

24.10 

23.95 

23.86 
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TABLE 4-J-2 

INPUT DATA PARAMETERS FOR PUMPING TEST ANALYSES 

PARAMETER PARAMETER VALUE 

Average Pumping Rate, Step-Drawdown Test 23.5 gpm 

Total Pumping Time, Step-Drawdown Test 232 minutes 

Average Pumping Rate, Constant Rate Test 24.6 gpm 

Total pumping Time, Constant Rate Test 543 minutes 

Distance to Pumping Well, P-103 22.7 feet 

Distance to Pumping Well, P-106 10.1 feet 

Distance to Pumping Well, P-108 31 feet 

Initial Saturated Thickness 25.5 feet 
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TABLE 4-J-2 

SUMMARY OF PUMPING TEST DATA ANALYSES 

PU-1 

p-106 

P-103 

P-108 

TRANSMISSIVITY 
(ftVmin) 

0.98 

0.85 

0.91 

1.10 

0.86 

0.76 

0.73 

0.76 

Mean Value 

AVERAGE 
TRANSMISSIVITY 

(FTVMIN) 

0.92 

0.96 

0.75 

0.76 

0.84* 

STORAGE 
COEFFICIENT 

7 X 10* 

2 X 10' 

1 X 10" 

SPECIFIC 
YIELD 

0.036 

-

0.036 

0.036' 

0.32 

0.17 

0.2V 

METHOD 

1 

1 

1 

2 

1 

3 

1 

3 

Methods: 

1 - Theis Recovery Method (Theis, 1935) 

2 - Theis Method (Theis, 1935) 

3 - Neuman, 1975 

'Geometric mean. 

'Ari thmetic mean. 
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TABLE 4-J-3 

SUMMARY OF PUMPING TEST DATA ANALYSES 

PW-1 

p-106 

P-103 

P-108 

TRANS
MISSIVITY 
(ftVmin) 

0.98'' 

0.85= 

0.91'= 

1.10 

0.86= 

0.76 

0.73= 

0.76 

Mean Value 

AVERAGE 
TRANSMISSIVITY 

( FTVMIN ) 

0.92 

0.96 

0.75 

0.76 

0.84" 

K̂ : K„ 
RAT10= 

0.32 

0.17 

0.24" 

METHOD 

1 

1 

1 

2 

1 

3 

1 

3 

Methods: 

1 - Theis Recovery Method (Theis, 1935) 

2 - Theis Method (Theis, 1935) 

3 - Neuman, 1975 

"Ratio of vertical hydraulic conductivity to horizontal 
hydraulic conductivity. 

''Based on step-drawdown test data. 

=Based on constant rate test data. 

"Geometric mean. 
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HYDROGRAPH FOR WELL PW-1 
DURING THE STEP-DRAWDOWN TEST 
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Figure 4J-2 

HYDROGRAPH FOR WELL PW-1 
DURING THE CONSTANT RATE PUMPING TEST 
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Figure 4J-5 

THEIS RECOVERY ANALYSIS FOR PIEZOMETER P-106 
AFTER THE STEP-DRAWDOWN TEST 
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THEIS RECOVERY ANALYSIS FOR PIEZOMETER P-106 
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THEIS RECOVERY ANALYSIS FOR PIEZOMETER P-103 
AFTER THE STEP-DRAWDOWN TEST 
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NEUMAN ANALYSIS FOR PIEZOMETER P-103 
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THEIS RECOVERY ANALYSIS FOR PIEZOMETER P-103 
AFTER THE CONSTANT RATE PUMPING TEST 
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THEIS RECOVERY ANALYSIS FOR PIEZOMETER P-108 
AFTER THE STEP-DRAWDOWN TEST 
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NEUMAN ANALYSIS FOR PIEZOMETER P-108 
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:̂x)î  . i>9 'p 
JjJi^jZ 

\^ •-' '^ 

( / -^ -̂  

> _-)ff 

^ayv^ 

/ JD 'Q 

QO'dZ 

Z O ' O 

7 a -O 

/ o <?/ 

- / ) 

?lr ^ ' V 

' . IZ 2^r 
' - l^ jPZi 

' ^ ^ V 

- z - ^y7s: 

T O ' . •'^W' 

'^ 

J-J^ 
2 ^ ^ 

w , 

^ J 

T Z ' -}e-rv. 

O /i 

-> l / J l ( ' ^ 

v^v 

o r ' 

>) 

y<.' 'J^.S^'Q 

\ ' A ^ 

7 

. 1 — 

> » . — 

^ 

.r2>^ 

cJ^. 

'OQ 
-:.•// £ / r ' / ' 

U/ V 

'-/'•P x - O V 

yr iD^ 

-7f3 ' / ^ J - ^ / 7 

i::V r̂ / ^ A v ^ : ^ - t ^ ..L:?^ 

^ T ^ s ' , 9 2 - i - r -

c / ^ 

T^^vri^ 

vr 
• ^ 

X A : ; ^ ^ ^ 

^ 

/ 

oz-c:? 

' ^5^ 'Q 

6 ^ ' 5 / 

" ^ / •«:? 

T L O ' O 

^ 0 ' 0 2 

u z ~" 

'z^ 

t . /f/ 

-y^ o 

* - ^ 

-rfd^^ 

n)2n^ 
1 4 n c / v ^ 

* ^7 

-J-f<^ 

n^r&OS 

/- . ^ ' ^4 : " ^ 

'^- O 

^ j o /̂ .̂;-

^ o2 r y i r iA r 

y-ih^ 

^^siz" 

/)7y 

7 ^ 
K > ^ ^ 

1^5^ 

T^^if./ 



• . i f 

0 9 : LT- ^ c tZj>}r 

M. 4- c ^ i i f 

r O < / ' \r\ << . Zs cXrc±_ 

TtrS f r o 

^ Z>L .6 ± 
^ C c 1. C.< 

of-F-

JZ<̂ .\ -u 

g ^ ^ lU Jr 2 . 

S i :<i«_<-,cL 

O T'F 

I /r\. 

/*1^t/~XS 

A j i u - / r ) 

z2c *-^ /D t'^niLiji. 

?o,/6 
O.o^ 

a. /Z. 

9. 9 5 

O ' O Z , 

o.o 'U 

e.z3 
5. to 
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APPENDIX 4J-2 

TEST ANALYSIS INPUT FILES 

Extraction Well PW-1 Aquifer Test Analysis Input Files 

PW-1 Step Recover PW-
pwrate 

3.14 
radius 

0.25 
trecov 

232 
tsdata 

0.01 
0.02 
0.03 
0.05 
0.07 
0.08 
0.1 

0.12 
0.13 
0.22 
0.3 

0.38 
0.47 
0.55 
0.63 
0.72 
0.8 

0.88 
0.97 
1.05 
1.13 
1.22 
1.3 

1.38 
1.47 
1.55 
1.63 
1.72 
1.8 
2.3 
2.8 
3.3 
3.8 
4.3 
4.8 
5.3 
5.8 
6.3 
6.8 
7.3 
7.8 
8.3 
8.8 
9.3 
9.8 
11.8 
13.8 
15.8 
17.8 
19.8 
21.8 
23.8 
25.8 
27.8 
29.8 
31.8 
33.8 
35.8 
37.8 
39.8 
41.8 
43.8 
45.8 
47.8 
49.8 
51.8 

18.95 ] 
18.94 j 
18.93 ] 
18.93 1 
18.91 : 
18.92 j 
18.91 ] 
18.9 ] 
18.9 ] 

18.43 ] 
16.64 ] 
15.13 ] 
13.75 ] 
12.46 ] 
11.27 ] 
10.18 ] 
9.2 ] 

8.32 ] 
7.55 ] 
6.83 ] 
6.24 ] 
5.69 ] 
5.18 ] 
4.74 ] 
4.34 ] 
3.99 ] 
3.67 ] 
3.38 ] 
3.13 ] 
2.14 ] 
1.62 ] 
1.34 ] 
1.15 ] 
1.06 ] 
0.98 ] 
0.96 ] 
0.92 ] 
0.88 ] 
0.87 ] 
0.84 ] 
0.84 ] 
0.8 ] 

0.81 ] 
0.78 ] 
0.78 ] 
0.75 ] 
0.71 ] 
0.66 ] 
0.66 ] 
0.64 ] 
0.61 ] 
0.59 ] 
0.57 ] 
0.56 ] 
0.55 ] 
0.54 ] 
0.52 ] 
0.52 ] 
0.5 ] 

0.49 ] 
0.49 ] 
0.47 ] 
0.46 ] 
0.45 ] 
0.44 ] 
0.44 ] 

1 Recovery 
pwrate 

3.29 
radius 

0.25 
trecov 

543.00 
tsdata 

L 0 
L 0.02 
L 0.03 
L 0.05 
L 0.07 
L 0.08 
L 0.17 
L 0.25 
L 0.33 
L 0.42 
L 0.5 
L 0.58 
L 0.67 
L 0.75 
L 0.83 
L 0.92 
L 1 
L 1.08 
L 1.17 
L 1.25 
L 1.33 
L 1.42 
L 1.5 
L 1.58 
L 1.67 
L 1.75 
L 2.25 
L 2.75 
L 3.25 
L 3.75 
L 4.25 
L 4.75 
L 5.25 
L 5.75 
L 6.25 
L 6.75 
L 7.25 
L 7.75 
L 8.25 
L 8.75 
L 9.25 
L 9.75 
L 11.75 
L 13.75 
L 15.75 
L 17.75 
I 19.75 
L 21.75 
L 23.75 
L 25.75 
L 27.75 
L 29.75 
L 31.75 
L 33.75 
L 35.75 
L 37.75 
L 39.75 
L 41.75 
L 43.75 
L 45.75 
L 47.75 
L 49.75 
L 51.75 
L 53.75 
L 55.75 
L 57.75 

19.76 
19.68 
19.65 
18.88 
18.6 

18.32 
16.94 
15.7 

14.74 
13.5 

12.33 
11.26 
10.29 
9.41 
8.61 
7.91 
7.29 
6.7 
6.2 

5.72 
5.31 
4.96 
4.6 

4.29 
4.03 
3.79 
2.78 
2.22 
1.91 
1.74 
1.63 
1.56 
1.49 
1.46 
1.42 
1.41 
1.39 
1.36 
1.35 
1.34 
1.32 
1.28 
1.26 
1.21 
1.18 
1.15 
1.11 
1.09 
1.07 
1.05 
1.03 

1 
0.99 
0.98 
0.95 
0.95 
0.93 
0.92 
0.91 
0.89 
0.88 
0.87 
0.86 
0.85 
0.84 
0.84 

from Pumping 
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53 
55 
57 
59 
61 
63 
65 
67 
69 
71 
73 
75 
77 
79 
81 
83 
85 
87 
89 
91 
93 
95 
97 
99 
109 
119 
129 
139 
149 
159 
169 
179 
189 
199 
209 
219 
229 
239 
249 
259 
269 
279 
289 
299 
309 
319 
329 
339 
349 
359 
369. 
379 
389 
399 
409 
419 
429 
439 
449 
459 
469 
479 
489 
499 
509 
519 
529 
539 
549 
559 
569 
579 
589 
599 
609 
619 
629 
639 
649 
659 

8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
.8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
.8 
8 
8 
8 
8 
8 
.8 
.8 
.8 
.8 
.8 
8 
.8 
.8 
.8 
.8 
.8 
.8 

0.43 
0.43 
0.42 
0.42 
0.42 
0.4 
0.4 

0.39 
0.4 

0.37 
0.37 
0.37 
0.36 
0.35 
0.36 
0.35 
0.35 
0.35 
0.33 
0.32 
0.32 
0.32 
0.32 
0.32 
0.3 

0.29 
0.28 
0.26 
0.26 
0.23 
0.23 
0.23 
0.22 
0.21 
0.21 
0.21 
0.19 
0.19 
0.18 
0.16 
0.17 
0.15 
0.16 
0.15 
0.16 
0.16 
0.14 
0.15 
0.14 
0.14 
0.12 
0.12 
0.12 
0.11 
0.13 
0.12 
0.1 
0.1 

0.12 
0.1 

0.12 
0.12 
0.11 
0.11 
0.11 
0.08 
0.08 
0.1 

0.08 
0.08 
0.08 
0.1 

0.08 
0.1 

0.09 
0.1 

0.08 
0.07 
0.08 
0.07 

59 
61 
63 
65 
67 
69 
71 
73 
75 
77 
79 
81 
83 
85 
87 
89 
91 
93 
95 
97 
99 
109 
119 
129 
139 
149 
159 
169 
179 
189 
199 
209 
219 
229 
239 
249 
259 
269 
279 
289 
299 
309 
319 
329 
339 
349 
359 
369 
379 
389 
399 
409 
419 
429 
439 
449 
459 
469 
479 
489 
499 
509 
519 
529 
539 
549 
559 
569 
579 
589 
599 
609 
619 
629 
639 
649 
659 
669 
679 
689 

75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 

0.83 
0.81 
0.81 
0.81 
0.8 
0.79 
0.78 
0.77 
0.77 
0.76 
0.76 
0.74 
0.74 
0.73 
0.72 
0.73 
0.71 
0.71 
0.71 
0.7 
0.69 
0.67 
0.64 
0.62 
0.6 

0.58 
0.56 
0.55 
0.52 
0.51 
0.5 

0.49 
0.49 
0.48 
0.46 
0.45 
0.43 
0.43 
0.42 
0.41 
0.41 
0.39 
0.39 
0.38 
0.38 
0.38 
0.37 
0.36 
0.36 
0.35 
0.35 
0.35 
0.33 
0.33 
0.34 
0.32 
0.32 
0.32 
0.31 
0.31 
0.3 
0.3 
0.3 
0.3 
0.3 

0.29 
0.29 
0.29 
0.29 
0.29 
0.28 
0.27 
0.28 
0.27 
0.27 
0.29 
0.26 
0.26 
0.26 
0.26 
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669 
679 
689 
699 
709 
719 
729 
739 
749 
759 
769 
779 
789 
799 
809 
819 
829 
839 
849 
859 
899 
939 
969 
999 

1099 
1179 
1229 
1279 

8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

07 
07 
07 
07 
07 
06 
06 
07 
06 
06 
06 
07 
05 
07 
07 
06 
05 
06 
05 
06 
06 
07 
05 
06 
05 
03 
03 
05 

699.75 
709.75 
719.75 
729.75 
739.75 
749.75 
759.75 
769.75 
779.75 
789.75 
799.75 
809.75 
819.75 
829.75 
839.75 
849.75 
859.75 
869.75 
879.75 
889.75 
899.75 
909.75 
919.75 
929.75 
939.75 
949.75 
959.75 
969.75 
979.75 
989.75 
999.75 
1009.8 
1019.8 
1029.8 
1039.8 
1049.8 
1059.8 
1069.8 
1079.8 
1089.8 
1099.8 
1109.8 
1119.8 
1129.8 
1139.8 
1149.8 
1159.8 
1169.8 
1179.8 
1189.8 
1199.8 
1209.8 
1219.8 
1229.8 
1239.8 
1249.8 
1259.8 
1269.8 
1279.8 
1289.8 
1299.8 
1309.8 
1319.8 
1329.8 
1339.8 
1349.8 
1359.8 
1369.8 
1379.8 
1389.8 
1399.8 
1409.8 
1419.8 
1429.8 
1439.8 
1449.8 
1459.8 
1469.8 
1479.8 
1489.8 

26 
25 
25 
25 
25 
24 
25 

0.25 
0.24 

24 
24 
24 
25 
24 

0.24 
0.22 
0.22 
0.24 

23 
23 
23 
23 
22 
22 
21 
22 
22 
22 
23 
22 
22 
22 
22 

0.22 
0.22 
0.21 
0.21 
0.2 

0.21 
0.21 
0.2 

0.22 
0.19 
0.2 
0.2 

0.21 
0.2 

0.21 
0.2 
0.2 
0 
0 
0 
0 
0 

0 

2 
.2 
.2 
.2 
.2 
19 

0.18 
0.19 
0.2 

0.18 
19 
19 

0.18 
0.19 
0.19 
0.2 

0.18 
0.18 
0.2 

0.18 
0. 
0. 
0, 
0, 
0. 

19 
18 
18 
18 
18 

0.18 
0.18 
0.18 
0.18 
0.18 
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1499.8 
1509.8 
1519.8 
1529.8 
1539.8 
1549.8 
1559.8 
1569.8 
1579.8 
1589.8 
1599.8 
1609.8 
1619.8 
1629.8 
1639.8 
1649.8 
1659.8 
1669.8 
1679.8 
1689.8 
1699.8 
1709.8 
1719.8 
1729.8 
1739.8 
1749.8 
1759.8 
1769.8 
1779.8 
1789.8 
1799.8 
1809.8 
1819.8 
1829.8 
1839.8 
1849.8 

0.18 1 
0.17 1 
0.17 1 
0.18 1 
0.17 1 
0.17 1 
0.18 1 
0.17 1 
0.17 1 
0.17 1 
0.17 1 
0.17 1 
0.17 1 
0.17 1 
0.17 1 
0.18 1 
0.17 1 
0.17 1 
0.17 1 
0.18 1 
0.17 1 
0.18 1 
0.17 1 
0.16 1 
0.16 1 
0.17 1 
0.15 1 
0.17 1 
0.15 1 
0.17 1 
0.16 1 
0.17 1 
0.17 1 
0.17 1 
0.18 1 
0.17 1 
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Piezometer P-103 Aquifer Test Analysis Input Files 

P-103 Step Recove 
pwrate 

3.14 
radius 

22.7 
trecov 

232 
tsdata 

0.01 
0.01 
0.02 
0.02 
0.02 
0.03 
0.03 
0.03 
0.04 
0.04 
0.04 
0.05 
0.05 
0.05 
0.06 
0.06 
0.06 
0.07 
0.07 
0.07 
0.08 
0.08 
0.08 
0.09 
0.09 
0.09 
0.1 
0.1 
0.1 

0.11 
0.11 
0.11 
0.12 
0.12 
0.12 
0.13 
0.13 
0.13 
0.14 
0.14 
0.14 
0.16 
0.18 
0.19 
0.21 
0.23 
0.24 
0.26 
0.28 
0.29 
0.31 
0.33 
0.34 
0.36 

0.9 1 
0.9 1 
0.9 1 
0.9 1 
0.9 1 
0.9 1 
0.9 1 
0.9 1 
0.9 1 
0.9 1 
0.9 1 
0.9 1 
0.9 1 
0.9 1 
0.9 1 
0.9 1 
0.9 1 
0.9 1 
0.9 1 
0.9 1 
0.9 1 
0.9 1 
0.9 1 
0.9 1 
0.9 1 
0.9 1 
0.9 1 
0.9 1 
0.9 1 
0.9 1 
0.9 1 
0.9 1 
0.9 1 
0.9 1 
0.9 1 
0.9 1 
0.9 1 
0.9 1 
0.9 1 
0.9 1 
0.9 1 
0.9 1 
0.9 1 
0.9 1 
0.9 1 
0.9 1 
0.9 1 
0.9 1 
0.9 1 
0.9 1 
0.9 1 
0.9 1 
0.9 1 
0.9 1 

P-103 Pumping Pha P-103 Recovery from Pumpin 
pwrate 

3 .29 
radius 

22 .700 
sthick 
25 .5 

tsdata 
0.19 
0.19 
0.20 
0.20 
0.20 
0.21 
0.21 
0.21 
0.22 
0.23 
0.25 
0.27 
0.28 
0.30 
0.32 
0.33 
0.35 
0.37 
0.38 
0.40 
0.42 
0.43 
0.45 
0.47 
0.48 
0.50 
0.52 
0.53 
0.55 
0.57 
0.58 
0.60 
0.62 
0.63 
0.65 
0.67 
0.68 
0.70 
0.72 
0.73 
0.75 
0.77 
0.78 
0.80 
0.82 
0.83 
0.85 
0.87 
0.88 
1.08 
1.28 
1.48 
1.68 
1.88 

0.01 ] 
0.01 ] 
0.01 ] 
0.01 ] 
0.01 ] 
0.01 ] 
0.01 ] 
0.01 ] 
0.01 ] 
0.01 ] 
0.01 ] 
0.01 ] 
0.01 ] 
0.01 ] 
0.02 ] 
0.02 ] 
0.02 ] 
0.02 ] 
0.02 ] 
0.03 ] 
0.03 ] 
0.03 ] 
0.03 ] 
0.04 ] 
0.04 ] 
0.03 ] 
0.04 ] 
0.04 ] 
0.04 ] 
0.05 ] 
0.04 ] 
0.04 ] 
0.05 ] 
0.05 ] 
0.05 : 
0.05 ] 
0.06 ] 
0.07 ] 
0.06 ] 
0.07 ] 
0.06 ] 
0.06 ] 
0.07 ] 
0.07 ] 
0.07 ] 
0.08 ] 
0.08 ] 
0.08 ] 
0.08 ] 
0.1 ] 

0.12 ] 
0.13 ] 
0.14 ] 
0.15 ] 

pwrate 

rad 
3.29 
ius 
22.7 

trecov 
543 

tsdata 
L 0 
L 0.2 
L 0.4 
L 0.6 
L 0.8 
L 1 
L 1.2 
L 1.4 
L 1.6 
L 1.8 
L 2 
L 2.2 
L 2.4 
L 2.6 
L 2.8 
L 3 
L 3.2 
L 3.4 
L 3.6 
L 3.8 
L 4 
L 4.2 
L 4.4 
L 4.6 
L 4.8 
L 5 
L 5.2 
L 5.4 
L 5.6 
L 5.8 
L 6 
L 6.2 
L 6.4 
L 6.6 
L 6.8 
L 7 
L 7.2 
L 7.4 
L 7.6 
L 7.8 
L 8 
L 8.2 
L 8.4 
L 8.6 
L 8.8 
L 9 
L 11 
L 13 
L 15 
L 17 
L 19 
L 21 
L 23 
L 25 

1.32 : 
31 ; 
31 : 
L.3 : 
29 
28 : 
26 ] 
25 ] 
24 ] 
23 ] 
22 ] 
21 ] 
21 ] 
19 ] 
19 ] 
18 ] 
17 ] 
16 ] 
16 ] 
15 ] 
15 ] 
15 ] 
14 ] 
14 ] 
13 ] 
13 ] 
12 ] 
12 ] 
11 ] 
11 : 

1.1 : 
1.1 
1.1 : 
1.1 ; 

1.09 ; 
1.09 ] 
1.08 ] 
1.08 : 
1.08 : 
1.08 
1.07 ; 
1.07 : 
1.07 ] 
1.06 ] 
1.06 ] 
1.06 ] 
1.03 : 
1.01 ; 

1 : 
0.98 ] 
0.96 ] 
0.95 ] 
0.93 ] 
0 92 ] 
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0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
8 
8 

38 
39 
41 
43 
44 
46 
48 
49 
51 
53 
54 
56 
58 
59 
61 
63 
64 
66 
68 
69 
71 
73 
74 
76 
78 
79 
81 
01 
21 
41 
61 
81 
01 
21 
41 
61 
81 
01 
21 
41 
61 
81 
01 
21 
41 
61 
81 
01 
21 
41 
61 
81 
01 
21 
41 
61 
81 
01 
21 
41 
61 
81 
01 
21 

0.9 
0.9 
0.9 
0.9 
0.9 
0.91 
0.9 
0.9 
0.9 
0.9 
0.9 

0.89 
0.89 
0.9 
0.89 
0.89 
0.89 
0.89 
0.89 
0.89 
0.89 
0.89 
0.89 
0.89 
0.89 
0.88 
0.88 
0.86 
0.86 
0.84 
0.83 
0.82 
0.8 
0.79 
0.78 
0.77 
0.76 
0.76 
0.75 
0.74 
0.73 
0.73 
0.72 
0.71 
0.71 
0.71 
0.7 
0.7 

0.69 
0.69 
0.68 
0.68 
0.68 
0.67 
0.67 
0.67 
0.66 
0.66 
0.66 
0.65 
0.65 
0.65 
0.65 
0.65 

1 2 
1 2 
1 2 
1 2 
1 2 
1 3 
1 3 
1 3 
1 3 
1 3 
1 4 
1 4 
1 4 
1 4 
1 4 
1 5 
1 5 
1 5 
1 5 
1 5 
1 6 
1 6 
1 6 
1 6 
1 6 
1 7 
1 7 
1 7 
1 7 
1 7 
1 8 
1 8 
1 8 
1 8 
1 8 
1 9 
1 9 
1 9 
1 9 
1 9 
1 11 
1 13 
1 15 
1 17 
1 19 
1 21 
1 23 
1 25 
1 27 
1 29 
1 31 
1 33 
1 35 
1 37 
1 39 
1 41 
1 43 
1 45 
1 47 
1 49 
1 51 
1 53 
1 55 
1 57 

08 
28 
48 
68 
88 
08 
28 
48 
68 
88 
08 
28 
48 
68 
88 
08 
28 
48 
68 
88 
08 
28 
48 
68 
88 
08 
28 
48 
68 
88 
08 
28 
48 
68 
88 
08 
28 
48 
68 
88 
88 
88 
88 
88 
88 
88 
88 
88 
88 
88 
88 
88 
88 
88 
88 
88 
88 
88 
88 
88 
88 
88 
88 
88 

0.16 
0.17 
0.18 
0.18 
0.19 
0.19 
0.2 
0.21 
0.21 
0.22 
0.23 
0.23 
0.23 
0.24 
0.25 
0.25 
0.26 
0.26 
0.26 
0.27 
0.27 
0.27 
0.28 
0.28 
0.29 
0.29 
0.3 
0.3 
0.3 
0.31 
0.31 
0.31 
0.32 
0.32 
0.32 
0.32 
0.33 
0.33 
0.33 
0.34 
0.37 
0.39 
0.41 
0.42 
0.45 
0.47 
0.48 
0.5 

0.51 
0.53 
0.52 
0.54 
0.56 
0.57 
0.58 
0.6 

0.61 
0.62 
0.63 
0.64 
0.65 
0.66 
0.67 
0.66 

1 27 
1 29 
1 31 
1 33 
1 35 
1 37 
1 39 
1 41 
1 43 
1 45 
1 47 
1 49 
1 51 
1 53 
1 55 
1 57 
1 59 
1 61 
1 63 
1 65 
1 67 
1 69 
1 71 
1 73 
1 75 
1 77 
1 79 
1 81 
1 83 
1 85 
1 87 
1 89 
1 91 
1 93 
1 95 
1 97 
1 99 
1 109 
1 119 
1 129 
1 139 
1 149 
1 159 
1 169 
1 179 
1 189 
1 199 
1 209 
1 219 
1 229 
1 239 
1 249 
1 259 
1 269 
1 279 
1 289 
1 299 
1 309 
1 319 
1 329 
1 339 
1 349 
1 359 
1 369 

0.91 
0.9 
0.89 
0.88 
0.87 
0.86 
0.85 
0.84 
0.83 
0.83 
0.82 
0.81 
0.8 
0.8 
0.79 
0.79 
0.78 
0.77 
0.77 
0.76 
0.76 
0.75 
0.75 
0.74 
0.73 
0.73 
0.72 
0.72 
0.71 
0.71 
0.7 
0.7 
0.69 
0.69 
0.68 
0.68 
0.67 
0.66 
0.64 
0.62 
0.6 
0.59 
0.57 
0.56 
0.54 
0.53 
0.52 
0.5 

0.49 
0.48 
0.47 
0.46 
0.45 
0.44 
0.44 
0.43 
0.42 
0.41 
0.41 
0.4 

0.39 
0.39 
0.38 
0.37 
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8.41 
8.61 
8.81 
9.01 
9.21 
9.41 
9.61 
9.81 
11.81 
13.81 
15.81 
17.81 
19.81 
21.81 
23.81 
25.81 
27.81 
29.81 
31.81 
33.81 
35.81 
37.81 
39.81 
41.81 
43.81 
45.81 
47.81 
49.81 
51.81 
53.81 
55.81 
57.81 
59.81 
61.81 
63.81 
65.81 
67.81 
69.81 
71.81 
73.81 
75.81 
77.81 
79.81 
81.81 
83.81 
85.81 
87.81 
89.81 
91.81 
93.81 
95.81 
97.81 
99.81 
109.81 
119.81 
129.81 
139.81 
149.81 
159.81 
169.81 
179.81 
189.81 
199.81 
209.81 

0.64 
0.64 
0.63 
0.63 
0.63 
0.63 
0.63 
0.62 
0.61 
0.59 
0.57 
0.56 
0.55 
0.53 
0.52 
0.51 
0.51 
0.5 

0.49 
0.48 
0.47 
0.46 
0.46 
0.45 
0.44 
0.44 
0.44 
0.43 
0.42 
0.42 
0.41 
0.4 
0.4 
0.4 

0.39 
0.39 
0.38 
0.38 
0.37 
0.37 
0.37 
0.36 
0.36 
0.36 
0.35 
0.35 
0.35 
0.34 
0.34 
0.34 
0.33 
0.33 
0.33 
0.31 
0.3 

0.29 
0.28 
0.27 
0.26 
0.25 
0.24 
0.23 
0.23 
0.22 

V 1 

59.88 
61.88 
63.88 
65.88 
67.88 
69.88 
71.88 
73.88 
75.88 
77.88 
79.88 
81.88 
83.88 
85.88 
87.88 
89.88 
91.88 
93.88 
95.88 
97.88 
99.88 
109.88 
119.88 
129.88 
139.88 
149.88 
159.88 
169.88 
179.88 
189.88 
199.88 
209.88 
219.88 
229.88 
239.88 
249.88 
259.88 
269.88 
279.88 
289.88 
299.88 
309.88 
319.88 
329.88 
339.88 
349.88 
359.88 
369.88 
379.88 
389.88 
399.88 
409.88 
419.88 
429.88 
439.88 
449.88 
459.88 
469.88 
479.88 
489.88 
499.88 
509.88 
519.88 
529.88 

0.68 : 
0.69 : 
0.7 : 

0.71 : 
0.71 : 
0.72 : 
0.73 ] 
0.74 ] 
0.74 ] 
0.74 ] 
0.76 ] 
0.76 ] 
0.77 : 
0.78 : 
0.79 : 
0.79 : 
0.8 : 

0.81 ] 
0.81 ] 
0.82 ] 
0.82 J 
0.85 ] 
0.88 ] 
0.89 ] 
0.91 ] 
0.93 ] 
0.95 ] 
0.96 ] 
0.98 ] 

1 J 

1.01 ] 
1.02 ] 
1.03 ] 
1.05 ] 
1.06 ] 
1.08 ] 
1.08 ] 
1.1 ] 

1.11 ] 
1.12 ] 
1.13 ] 
1.14 ] 
1.15 ] 
1.16 ] 
1.16 ] 
1.18 ] 
1.19 ] 
1.2 ] 

1.21 ] 
1.22 ] 
1.22 ] 
1.23 ] 
1.24 ] 
1.25 ] 
1.26 ] 
1.27 ] 
1.27 ] 
1.28 ] 
1.29 ] 
1.29 ] 
1.29 ] 
1.31 ] 
1.31 ] 
1.32 ] 

L 379 
L 389 
y 399 
L 409 
L 419 
I 429 
L 439 
L 449 
L 459 
L 469 
L 479 
L 489 
L 499 
L 509 
L 519 
L 529 
L 539 
L 549 
L 559 
L 569 
L 579 
L 589 
L 599 
L 609 
L 619 
L 629 
L 639 
L 649 
L 659 
L 669 
L 679 
L 689 
L 699 
L 709 
L 719 
L 729 
L 739 
L 749 
L 759 
L 769 
L 779 
L 789 
L 799 
L 809 
L 819 
L 829 
L 839 
L 849 
L 859 
L 869 
L 879 
L 889 
L 899 
L 909 
L 919 
L 929 
L 939 
L 949 
L 959 
L 969 
L 979 
L 989 
L 999 
L 1009 

0.36 1 
0.36 1 
0.35 1 
0.35 1 
0.34 1 
0.34 1 
0.33 1 
0.33 1 
0.33 1 
0.32 1 
0.31 1 
0.31 1 
0.31 1 
0.31 1 
0.3 1 
0.3 1 

0.29 1 
0.29 1 
0.29 1 
0.28 1 
0.28 1 
0.28 1 
0.28 1 
0.27 1 
0.27 1 
0.27 1 
0.26 1 
0.26 1 
0.26 1 
0.26 1 
0.25 1 
0.25 1 
0.25 1 
0.25 1 
0.25 1 
0.24 1 
0.24 1 
0.24 1 
0.24 1 
0.24 1 
0.23 1 
0.23 1 
0.23 1 
0.23 1 
0.23 1 
0.23 1 
0.23 1 
0.22 1 
0.22 1 
0.22 1 
0.22 1 
0.22 1 
0.22 1 
0.22 1 
0.21 1 
0.21 1 
0.21 1 
0.21 1 
0.21 1 
0.21 1 
0.21 1 
0.21 1 
0.21 1 
0.21 1 
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219 
229 
239 
249 
259 
269 
279 
289 
299 
309 
319 
329 
339 
349 
359 
369 
379 
389 
399 
409 
419 
429 
439 
449 
459 
469 
479 
489 
499 
509 
519 
529 
539 
549 
559 
569 
579 
589 
599 
609 
619 
629 
639 
649 
659 
669 
679 
689 
699 
709 
719 
729 
739 
749 
759 
769 
779 
789 
799 
809 
819 
829 
839 
849 

81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 

0 
0 

21 
21 

0.2 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

19 
19 
18 
18 
17 
17 
17 
16 
16 
16 
15 
15 
15 
14 
14 
14 
14 
13 
13 
13 
12 
12 
12 
12 
11 
11 
11 
11 
11 
11 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

09 
09 
09 
09 
09 
09 
09 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
07 
07 
07 

539.88 1.33 1019 
1029 
1039 
1049 
1059 
1069 
1079 
1089 
1099 
1109 
1119 
1129 
1139 
1149 
1159 
1169 
1179 
1189 
1199 
1209 
1219 
1229 
1239 
1249 
1259 
1269 
1279 
1289 
1299 
1309 
1319 
1329 
1339 
1349 
1359 
1369 
1379 
1389 
1399 
1409 
1419 
1429 
1439 
1449 
1459 
1469 
1479 
1489 
1499 
1509 
1519 
1529 
1539 
1549 
1559 
1569 
1579 
1589 
1599 
1609 
1619 
1629 
1639 
1649 

0.21 
0.21 
0.2 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0. 

.2 

.2 

.2 

.2 

.2 

.2 

.2 

.2 

.2 
19 
19 
19 
19 
19 
19 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
17 
18 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
16 
17 
16 
16 

0.16 
0.16 
0.16 
0.16 

16 
16 
16 
16 
16 
16 
16 
16 
15 
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859.81 
869.81 
879.81 
889.81 
899.81 
909.81 
919.81 
929.81 
939.81 
949.81 
959.81 
969.81 
979.81 
989.81 
999.81 
1009.8 
1019.8 
1029.8 
1039.8 
1049.8 
1059.8 
1069.8 
1079.8 
1089.8 
1099.8 
1109.8 
1119.8 
1129.8 
1139.8 
1149.8 
1159.8 
1169.8 
1179.8 
1189.8 
1199.8 
1209.8 
1219.8 
1229.8 
1239.8 
1249.8 
1259.8 
1269.8 

0.07 1 
0.07 1 
0.07 1 
0.07 1 
0.07 1 
0.07 1 
0.07 1 
0.07 1 
0.07 1 
0.07 1 
0.07 1 
0.07 1 
0.06 1 
0.07 1 
0.06 1 
0.06 1 
0.06 1 
0.06 1 
0.06 1 
0.06 1 
0.06 1 
0.06 1 
0.06 1 
0.06 1 
0.06 1 
0.06 1 
0.06 1 
0.05 1 
0.05 1 
0.05 1 
0.05 1 
0.05 1 
0.05 1 
0.05 1 
0.05 1 
0.05 1 
0.05 1 
0.05 1 
0.05 1 
0.05 1 
0.05 1 
0.04 1 

1659 
1669 
1679 
1689 
1699 
1709 
1719 
1729 

15 
15 
15 
15 
15 
15 
15 
15 
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Piezometer P-106 Aquifer Test Analysis Input Files 

P-106 Step RecoveP-106 Pumping Phase P-106 Recovery from Pumpin 
pwrate pwrate pwrate 

3.14 3.29 3.29 
radius radius radius 

10.1 10.1 10.1 
trecov tsdata trecov 

232 0.05 0.01 0.1 543.00 
tsdata 0.07 0.03 0.1 tsdata 

0.01 2.36 1 0.08 0.03 0.1 0 2.59 1 
0.02 2.36 1 0.1 0.03 0.1 0.02 2.6 1 
0.03 2.36 1 0.12 0.05 0.1 0.03 2.59 1 
0.05 2.36 1 0.13 0.04 0.1 0.05 2.59 1 
0.07 2.36 1 0.15 0.06 0.1 0.07 2.59 1 
0.08 2.36 1 0.17 0.07 0.1 0.08 2.59 1 
0.1 2.35 1 0.18 0.07 0.1 0.17 2.58 1 

0.12 2.35 1 0.2 0.08 0.1 0.25 2.57 1 
0.13 2.35 1 0.22 0.08 0.1 0.33 2.55 1 
0.22 2.35 1 0.23 0.1 0.1 0.42 2.54 1 
0.3 2.35 1 0.32 0.15 0.1 0.5 2.52 1 

0.38 2.34 1 0.4 0.21 0.1 0.58 2.5 1 
0.47 2.31 1 0.48 0.28 0.1 0.67 2.47 1 
0.55 2.3 1 0.57 0.35 0.1 0.75 2.43 1 
0.63 2.26 1 0.65 0.41 0.1 0.83 2.39 1 
0.72 2.23 1 0.73 0.47 0.1 0.92 2.35 1 
0.8 2.18 1 0.82 0.55 0.1 1 2.3 1 

0.88 2.13 1 0.9 0.61 0.1 1.08 2.26 1 
0.97 2.07 1 0.98 0.66 0.1 1.17 2.21 1 
1.05 2.01 1 1.07 0.72 1 1.25 2.17 1 
1.13 1.96 1 1.15 0.75 1 1.33 2.12 1 
1.22 1.9 1 1.23 0.8 1 1.42 2.08 1 
1.3 1.84 1 1.32 0.82 1 1.5 2.03 1 

1.38 1.79 1 1.4 0.87 1 1.58 1.99 1 
1.47 1.73 1 1.48 0.88 1 1.67 1.95 1 
1.55 1.68 1 1.57 0.91 1 1.75 1.92 1 
1.63 1.63 1 1.65 0.94 1 2.25 1.73 1 
1.72 1.58 1 1.73 0.96 1 2.75 1.61 1 
1.8 1.54 1 1.82 0.98 1 3.25 1.51 1 
2.3 1.34 1 1.9 1 1 3.75 1.46 1 
2.8 1.19 1 2.4 1.1 1 4.25 1.41 1 
3.3 1.09 1 2.9 1.18 1 4.75 1.38 1 
3.8 1.02 1 3.4 1.22 1 5.25 1.34 1 
4.3 0.97 1 3.9 1.27 1 5.75 1.33 1 
4.8 0.93 1 4.4 1.31 1 6.25 1.31 1 
5.3 0.89 1 4.9 1.34 1 6.75 1.29 1 
5.8 0.88 1 5.4 1.36 1 7.25 1.27 1 
6.3 0.86 1 5.9 1.38 1 7.75 1.26 1 
6.8 0.84 1 6.4 1.41 1 8.25 1.25 1 
7.3 0.81 1 6.9 1.41 1 8.75 1.24 1 
7.8 0.81 1 7.4 1.43 1 9.25 1.22 1 
8.3 0.8 1 7.9 1.45 1 9.75 1.21 1 
8.8 0.78 1 8.4 1.46 1 11.75 1.17 1 
9.3 0.77 1 8.9 1.46 1 13.75 1.14 1 
9.8 0.77 1 9.4 1.47 1 15.75 1.12 1 
11.8 0.72 1 9.9 1.5 1 17.75 1.09 1 
13.8 0.7 1 11.9 1.53 1 19.75 1.06 1 
15.8 0.68 1 13.9 1.56 1 21.75 1.05 1 
17.8 0.65 1 15.9 1.59 1 23.75 1.02 1 
19.8 0.63 1 17.9 1.6 1 25.75 1.01 1 
21.8 0.61 1 19.9 1.62 1 27.75 0.99 1 
23.8 0.6 1 21.9 1.65 1 29.75 0.98 1 
25.8 0.59 1 23.9 1.66 1 31.75 0.96 1 
27.8 0.57 1 25.9 1.68 1 33.75 0.95 1 
29.8 0.56 1 27.9 1.69 1 35.75 0.93 1 
31.8 0.55 1 29.9 1.7 1 37.75 0.92 1 
33.8 0.53 1 31.9 1.71 1 39.75 0.91 1 
35.8 0.52 1 33.9 1.72 1 41.75 0.9 1 
37.8 0.51 1 35.9 1.75 1 43.75 0.89 1 
39.8 0.5 1 37.9 1.77 1 45.75 0.88 1 
41.8 0.5 1 39.9 1.79 1 47.75 0.86 1 
43.8 0.49 1 41.9 1.84 1 49.75 0.86 1 
45.8 0.48 1 43.9 1.86 1 51.75 0.86 1 
47.8 0.48 1 45.9 1.88 1 53.75 0.85 1 
49.8 0.47 1 47.9 1.89 1 55.75 0.83 1 
51.8 0.46 1 49.9 1.9 1 57.75 0.82 1 
53.8 0.45 1 51.9 1.91 1 59.75 0.8 1 
55.8 0.44 1 53.9 1.92 1 61.75 0.81 1 
57.8 0.44 1 55.9 1.93 1 63.75 0.8 1 
59.8 0.44 1 57.9 1.94 1 65.75 0.79 1 
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61 
63 
65 
67 
69 
71 
73 
75 
77 
79 
81 
83 
85 
87 
89 
91 
93 
95 
97 
99 
109 
119 
129 
139 
149 
159 
169 
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199 
209 
219 
229 
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249 
259 
269 
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289 
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369 
379 
389 
399 
409 
419 
429 
439 
449 
459 
469 
479 
489 
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509 
519 
529 
539 
549 
559 
569 
579 
589 
599 
609 
619 
629 
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669 
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689 
699 

8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
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8 
8 
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8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 

0 
0 
0 
0 
0 

43 
42 
41 
41 
41 
0.4 

0 
0 
0 
0 
0 
0 
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0 
0 
0 
0 
0 
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0 
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39 
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38 
37 
37 
37 
36 
36 
35 
35 
35 
34 
33 
32 
31 
29 
28 
28 
26 
25 
25 
24 
24 
22 
22 
21 
21 
21 
19 
19 
19 
19 
18 
18 
18 
18 
16 
16 
17 
17 
15 
15 
14 
15 
14 
15 
15 
14 
13 
13 
13 
13 
12 
13 
12 
13 
13 
12 
13 
11 
12 
12 
11 
11 
11 
11 
11 
11 
12 
11 
11 

0.1 

59 
61 
63 
65 
67 
69 
71 
73 
75 
77 
79 
81 
83 
85 
87 
89 
91 
93 
95 
97 
99 
109 
119 
129 
139 
149 
159 
169 
179 
189 
199.9 
209.9 
219.9 
229 
239 
249 
259 
269 
279.9 
289.9 
299.9 
309.9 
319.9 
329.9 
339.9 
349.9 
359.9 
369 
379 
389 
399 
409 
419 
429 
439 
449 
459 
469 
479 
489 
499 
509 
519 
529 

1. 
1, 
1, 
1. 
1, 
1. 

2. 
2. 
2, 
2. 
2. 
2, 
2.06 
2.06 
2.07 
2.07 
2.08 
2.09 
2.09 
2.1 

2.13 

94 
95 
97 
97 
98 
99 
2 
01 
02 
03 
03 
04 
05 

15 
18 
.21 
.22 
.24 
.24 
.27 
.28 
2.3 

2.31 
32 
34 
35 
37 
37 
38 
39 
39 
41 
42 
43 
44 
44 

2.45 
2.46 
2.46 
2.47 
2.48 
2.48 
2.49 
2.49 
2.5 
2.5 
2.5 
2.51 

52 
52 
52 
53 
53 
54 
54 

1 
1 
1 
1' 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

67.75 
69.75 
71.75 
73.75 
75.75 
77.75 
79.75 
81.75 
83.75 
85.75 
87.75 
89.75 
91.75 
93.75 
95.75 
97.75 
99.75 
109.75 
119.75 
129.75 
139.75 
149.75 
159.75 
169.75 
179.75 
189.75 
199.75 
209.75 
219.75 
229.75 
239.75 
249.75 
259.75 
269.75 
279.75 
289.75 
299.75 
309.75 
319.75 
329.75 
339.75 
349.75 
359.75 
369.75 
379.75 
389.75 
399.75 
409.75 
419.75 
429.75 
439.75 
449.75 
459.75 
469.75 
479.75 
489.75 
499.75 
509.75 
519.75 
529.75 
539.75 
549.75 
559.75 
569.75 
579.75 
589.75 
599.75 
609.75 
619.75 
629.75 
639.75 
649.75 
659.75 
669.75 
679.75 
689.75 
699.75 
709.75 
719.75 
729.75 

79 
78 
77 
76 
75 
76 
74 
73 

0.73 
0.73 

72 
72 
71 
71 

0.69 
0.69 

69 
66 
65 

0.62 
0.6 

0.58 
56 
55 
54 

0.53 
0.51 
0.5 

0.49 
0.47 
0.46 
0.45 
0.45 
.44 
,43 
.42 
,42 
,41 
0.4 
0.4 

0.39 
0.38 
0.38 

37 
36 
36 
36 
35 
34 

0.34 
0.34 

34 
33 
33 

0.32 
0.32 

31 
.31 
.31 
0.3 
0.3 
0.3 

0.29 
0.31 
0.3 

0.28 
0.29 
0.29 

29 
29 
28 
28 
28 
28 
28 
28 
28 
27 
26 
27 
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709, 
719, 
729, 
739, 
749, 
759, 
769 
779, 
789, 
799, 
809, 
819, 
829, 
839, 
849, 
859, 
899, 
939. 
969. 
999, 
1099, 
1179. 
1229 
1279 

.8 

.8 

.8 
,8 
.8 
.8 
.8 
,8 
.8 
.8 
.8 
.8 
,8 
.8 
.8 
.8 
.8 
,8 
,8 
.8 
.8 
,8 
.8 
.8 

0.11 
0.1 
0.1 

0.11 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

0.09 
0.1 

0.09 
0.09 
0.09 
0.07 
0.07 
0.07 
0.07 

739.75 
749.75 
759.75 
769.75 
779.75 
789.75 
799.75 
809.75 
819.75 
829.75 
839.75 
849.75 
859.75 
869.75 
879.75 
889.75 
899.75 
909.75 
919.75 
929.75 
939.75 
949.75 
959.75 
969.75 
979.75 
989.75 
999.75 
1009.8 
1019.8 
1029.8 
1039.8 
1049.8 
1059.8 
1069.8 
1079.8 
1089.8 
1099.8 
1109.8 
1119.8 
1129.8 
1139.8 
1149.8 
1159.8 
1169.8 
1179.8 
1189.8 
1199.8 
1209.8 
1219.8 
1229.8 
1239.8 
1249.8 
1259.8 
1269.8 
1279.8 
1289.8 
1299.8 
1309.8 
1319.8 
1329.8 
1339.8 
1349.8 
1359.8 
1369.8 
1379.8 
1389.8 
1399.8 
1409.8 
1419.8 
1429.8 
1439.8 
1449.8 
1459.8 
1469.8 
1479.8 
1489.8 
1499.8 
1509.8 
1519.8 
1529.8 

0.27 
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0.25 
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1569, 
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1639 
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1679, 
1689, 
1699, 
1709, 
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1839. 
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0.2 
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0.2 
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Piezometer P-108 Aquifer Test Analysis Input Files 

P-108 Step Recove P-108 Pumping Pha P-108 Recovery from Pumpin 
pwrate 

3.14 
radius 

31 
trecov 

232 
tsdata 

0.01 
0.01 
0.02 
0.02 
0.02 
0.03 
0.03 
0.03 
0.04 
0.04 
0.04 
0.05 
0.05 
0.05 
0.06 
0.06 
0.06 
0.07 
0.07 
0.07 
0.08 
0.08 
0.08 
0.09 
0.09 
0.09 
0.1 
0.1 
0.1 

0.11 
0.11 
0.11 
0.12 
0.12 
0.12 
0.13 
0.13 
0.13 
0.14 
0.14 
0.14 
0.16 
0.18 
0.19 
0.21 
0.23 
0.24 
0.26 
0.28 
0.29 
0.31 
0.33 
0.34 
0.36 

0.77 ] 
0.77 ] 
0.77 ] 
0.77 : 
0.77 ; 
0.77 ] 
0.77 ] 
0.77 ] 
0.77 ] 
0.77 ] 
0.77 ] 
0.77 ] 
0.77 ] 
0.77 ] 
0.77 ] 
0.77 ] 
0.77 ] 
0.77 ] 
0.77 ] 
0.77 ] 
0.76 ] 
0.77 ] 
0.77 ] 
0.77 ] 
0.77 ] 
0.77 ] 
0.77 ] 
0.77 ] 
0.77 ] 
0.77 ] 
0.77 ] 
0.77 ] 
0.77 ] 
0.77 ] 
0.77 ] 
0.77 ] 
0.77 ] 
0.77 ] 
0.77 ] 
0.77 ] 
0.77 ] 
0.77 ] 
0.77 ] 
0.77 ] 
0.77 ] 
0.77 ] 
0.77 j 
0.77 j 
0.77 ] 
0.77 ] 
0.77 ] 
0.77 ] 
0.77 ] 
0.77 ] 

pwrate 
3 .29 

radius 
31 .000 

sthick 
25 .5 

tsdata 
L 0.19 
L 0.19 
L 0.20 
L 0.20 
L 0.20 
L 0.21 
L 0.21 
L 0.21 
L 0.22 
L 0.23 
L 0.25 
L 0.27 
L 0.28 
L 0.30 
L 0.32 
L 0.33 
L 0.35 
L 0.37 
L 0.38 
L 0.40 
L 0.42 
L 0.43 
L 0.45 
L 0.47 
L 0.48 
L 0.50 
L 0.52 
L 0.53 
L 0.55 
L 0.57 
L 0.58 
I 0.60 
L 0.62 
L 0.63 
L 0.65 
L 0.67 
L 0.68 
L 0.70 
L 0.72 
L 0.73 
L 0.75 
L 0.77 
L 0.78 
L 0.80 
L 0.82 
L 0.83 
L 0.85 
L 0.87 
L 0.88 
L 1.08 
L 1.28 
L 1.48 
L 1.68 
L 1.88 

0 ] 
0 
0 
0 
0 
0 : 
0 
0 
0 ] 
0 ] 

0.01 ] 
0.01 ] 
0.01 ] 
0.01 ] 
0.01 ] 
0.01 ] 
0.01 ] 
0.02 ] 
0.02 3 
0.02 ] 
0.02 ] 
0.02 ] 
0.03 ] 
0.03 ] 
0.03 ] 
0.04 ] 
0.03 ] 
0.04 ] 
0.04 ] 
0.04 ] 
0.04 } 
0.04 ; 
0.05 ] 
0.05 ] 
0.05 ] 
0.06 : 
0.06 ; 
0.06 ] 
0.06 ] 
0.07 ] 
0.07 ; 
0.07 ; 
0.08 ] 
0.08 ] 
0.08 ; 
0.09 
0.09 
0.09 
0.09 : 
0.13 J 
0.16 ] 
0.18 ] 
0.19 ] 
0.21 ] 

pwrate 
3.29 

radius 
31 

trecov 
543 

tsdata 
L 0 
L 0.2 
L 0.4 
L 0.6 
L 0.8 
L 1 
L 1.2 
L 1.4 
L 1.6 
L 1.8 
L 2 
L 2.2 
L 2.4 
L 2.6 
L 2.8 
L 3 
L 3.2 
L 3.4 
L 3.6 
L 3.8 
L 4 
L 4.2 
L 4.4 
L 4.6 
L 4.8 
L 5 
L 5.2 
L 5.4 
L 5.6 
L 5.8 
L 6 
L 6.2 
L 6.4 
L 6.6 
L 6.8 
L 7 
L 7.2 
L 7.4 
L 7.6 
L 7.8 
L 8 
L 8.2 
L 8.4 
L 8.6 
L 8.8 
L 9 
L 11 
L 13 
L 15 
L 17 
L 19 
L 21 
L 23 
L 25 

1.09 ] 
1.08 ] 
1.06 ] 
1.04 ; 
1.02 

1 ] 
0.97 ] 
0.95 ] 
0.93 ] 
0.92 ] 
0.91 ] 
0.89 ] 
0.89 ] 
0.88 ] 
0.87 ] 
0.86 ] 
0.85 ] 
0.85 ] 
0.84 ] 
0.84 ] 
0.83 ] 
0.83 ] 
0.82 ] 
0.82 ] 
0.82 ] 
0.81 ] 
0.81 ] 
0.81 ] 
0.81 ] 
0.8 : 
0.8 ] 
0.8 ] 
0.8 ] 
0.8 ] 
0.8 ] 

0.79 ] 
0.79 ] 
0.79 ] 
0.79 ] 
0.79 ] 
0.79 ] 
0.78 ] 
0.78 ] 
0.78 ] 
0.78 ] 
0.78 ] 
0.76 ] 
0.75 ] 
0.74 ] 
0.73 ] 
0.72 ] 
0.71 ] 
0.7 ] 
0.7 ] 
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0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
8 
8 

38 
39 
41 
43 
44 
46 
48 
49 
51 
53 
54 
56 
58 
59 
61 
63 
64 
66 
68 
69 
71 
73 
74 
76 
78 
79 
81 
01 
21 
41 
61 
81 
01 
21 
41 
61 
81 
01 
21 
41 
61 
81 
01 
21 
41 
61 
81 
01 
21 
41 
61 
81 
01 
21 
41 
61 
81 
01 
21 
41 
61 
81 
01 
21 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
75 
76 
75 
75 
75 
75 
75 
75 
75 
74 
75 
74 
74 
74 
74 

0.7 
0 
0 
0 

67 
65 
62 

0.6 
0 
0 
0 
0 
0 

58 
55 
54 
53 
52 

0.5 
0.5 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

49 
48 
47 
47 
46 
46 
45 
45 
45 
44 
44 
44 
43 
43 
43 
43 
42 
42 
42 
42 
42 
42 
42 
42 
42 

1 2 
1 2 
1 2 
1 2 
1 2 
1 3 
1 3 
1 3 
1 3 
1 3 
1 4 
1 4 
1 4 
1 4 
1 4 
1 5 
1 5 
1 5 
1 5 
1 5 
1 6 
1 6 
1 6 
1 6 
1 6 
1 7 
1 7 
1 7 
1 7 
1 7 
1 8 
1 8 
1 8 
1 8 
1 8 
1 9 
1 9 
1 9 
1 9 
1 9 
1 11 
1 13 
1 15 
1 17 
1 19 
1 21 
1 23 
1 25 
1 27 
1 29 
1 31 
1 33 
1 35 
1 37 
1 39 
1 41 
1 43 
1 45 
1 47 
1 49 
1 51 
1 53 
1 55 
1 57 

08 
28 
48 
68 
88 
08 
28 
48 
68 
88 
08 
28 
48 
68 
88 
08 
28 
48 
68 
88 
08 
28 
48 
68 
88 
08 
28 
48 
68 
88 
08 
28 
48 
68 
88 
08 
28 
48 
68 
88 
88 
88 
88 
88 
88 
88 
88 
88 
88 
88 
88 
88 
88 
88 
88 
88 
88 
88 
88 
88 
88 
88 
88 
88 

0.22 
0.22 
0.24 
0.25 
0.25 
0.26 
0.26 
0.27 
0.27 
0.28 
0.28 
0.29 
0.29 
0.29 
0.29 
0.3 
0.3 

0.31 
0.31 
0.31 
0.31 
0.32 
0.32 
0.32 
0.33 
0.33 
0.33 
0.33 
0.33 
0.34 
0.34 
0.34 
0.34 
0.34 
0.35 
0.35 
0.35 
0.35 
0.35 
0.35 
0.37 
0.38 
0.4 

0.39 
0.42 
0.43 
0.44 
0.45 
0.46 
0.46 
0.47 
0.48 
0.49 
0.5 

0.51 
0.53 
0.54 
0.55 
0.55 
0.56 
0.57 
0.58 
0.58 
0.59 

1 27 
1 29 
1 31 
1 33 
1 35 
1 37 
1 39 
1 41 
1 43 
1 45 
1 47 
1 49 
1 51 
1 53 
1 55 
1 57 
1 59 
1 61 
1 63 
1 65 
1 67 
1 69 
1 71 
1 73 
1 75 
1 77 
1 79 
1 81 
1 83 
1 85 
1 87 
1 89 
1 91 
1 93 
1 95 
1 97 
1 99 
1 109 
1 119 
1 129 
1 139 
1 149 
1 159 
1 169 
1 179 
1 189 
1 199 
1 209 
1 219 
1 229 
1 239 
1 249 
1 259 
1 269 
1 279 
1 289 
1 299 
1 309 
1 319 
1 329 
1 339 
1 349 
1 359 
1 369 

0.68 
0.68 
0.67 
0.67 
0.66 
0.65 
0.65 
0.64 
0.64 
0.63 
0.63 
0.63 
0.62 
0.62 
0.61 
0.61 
0.6 
0.6 
0.6 

0.59 
0.59 
0.59 
0.58 
0.58 
0.58 
0.57 
0.57 
0.56 
0.56 
0.56 
0.56 
0.55 
0.55 
0.55 
0.55 
0.54 
0.54 
0.52 
0.51 
0.5 

0.49 
0.48 
0.47 
0.46 
0.45 
0.44 
0.43 
0.42 
0.42 
0.41 
0.4 
0.4 

0.39 
0.38 
0.38 
0.38 
0.37 
0.37 
0.36 
0.35 
0.35 
0.34 
0.34 
0.34 
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8.41 
8.61 
8.81 
9.01 
9.21 
9.41 
9.61 
9.81 
11.81 
13.81 
15.81 
17.81 
19.81 
21.81 
23.81 
25.81 
27.81 
29.81 
31.81 
33.81 
35.81 
37.81 
39.81 
41.81 
43.81 
45.81 
47.81 
49.81 
51.81 
53.81 
55.81 
57.81 
59.81 
61.81 
63.81 
65.81 
67.81 
69.81 
71.81 
73.81 
75.81 
77.81 
79.81 
81.81 
83.81 
85.81 
87.81 
89.81 
91.81 
93.81 
95.81 
97.81 
99.81 
109.81 
119.81 
129.81 
139.81 
149.81 
159.81 
169.81 
179.81 
189.81 
199.81 
209.81 

0.41 
0.41 
0.41 
0.41 
0.41 
0.41 
0.4 
0.4 

0.39 
0.38 
0.37 
0.37 
0.36 
0.35 
0.35 
0.34 
0.34 
0.33 
0.33 
0.32 
0.32 
0.32 
0.31 
0.31 
0.3 
0.3 
0.3 

0.29 
0.29 
0.29 
0.29 
0.28 
0.28 
0.28 
0.28 
0.27 
0.27 
0.27 
0.27 
0.26 
0.26 
0.26 
0.26 
0.26 
0.25 
0.25 
0.25 
0.24 
0.24 
0.24 
0.24 
0.24 
0.24 
0.23 
0.22 
0.22 
0.21 
0.2 
0.2 

0.19 
0.18 
0.18 
0.17 
0.17 

59.88 
61.88 
63.88 
65.88 
67.88 
69.88 
71.88 
73.88 
75.88 
77.88 
79.88 
81.88 
83.88 
85.88 
87.88 
89.88 
91.88 
93.88 
95.88 
97.88 
99.88 
109.88 
119.88 
129.88 
139.88 
149.88 
159.88 
169.88 
179.88 
189.88 
199.88 
209.88 
219.88 
229.88 
239.88 
249.88 
259.88 
269.88 
279.88 
289.88 
299.88 
309.88 
319.88 
329.88 
339.88 
349.88 
359.88 
369.88 
379.88 
389.88 
399.88 
409.88 
419.88 
429.88 
439.88 
449.88 
459.88 
469.88 
479.88 
489.88 
499.88 
509.88 
519.88 
529.88 

0.6 ] 
0.6 ] 

0.61 ] 
0.62 ] 
0.62 ] 
0.63 ] 
0.63 ] 
0.64 ] 
0.64 ] 
0.65 ] 
0.66 ] 
0.66 ] 
0.66 ] 
0.67 ] 
0.67 ] 
0.67 ] 
0.68 ] 
0.68 ] 
0.69 ] 
0.69 ] 
0.69 ] 
0.71 ] 
0.73 ] 
0.74 ] 
0.76 ] 
0.77 ] 
0.78 ] 
0.79 ] 
0.8 ] 

0.81 ] 
0.82 ] 
0.83 ] 
0.84 ] 
0.85 ] 
0.86 ] 
0.87 ] 
0.91 ] 
0.92 ] 
0.92 ] 
0.93 ] 
0.94 ] 
0.95 ] 
0.96 ] 
0.96 ] 
0.97 ] 
0.98 : 
0.99 ; 
0.99 ; 

1 : 
1.01 
1.02 
1.02 
1.03 
1.04 
1.04 
1.05 
1.05 
1.06 ; 
1.06 
1.07 ; 
1.07 ; 
1.08 
1.09 
1.09 

L 379 
L 389 
L 399 
L 409 
L 419 
L 429 
I 439 
L 449 
L 459 
L 469 
L 479 
L 489 
L 499 
L 509 
L 519 
L 529 
L 539 
L 549 
L 559 
L 569 
L 579 
L 589 
L 599 
L 609 
L 619 
L 629 
L 639 
L 649 
L 659 
L 669 
L 679 
L 689 
L 699 
L 709 
L 719 
L 729 
L 739 
L 749 
L 759 
L 769 
L 779 
L 789 
L 799 
L 809 
L 819 
L 829 
L 839 
L 849 
L 859 
L 869 
L 879 
L 889 
L 899 
L 909 
L 919 
L 929 
L 939 
L 949 
L 959 
L 969 
L 979 
L 989 
L 999 
L 1009 

0.33 1 
0.33 1 
0.32 1 
0.32 1 
0.31 1 
0.31 1 
0.31 1 
0.3 1 
0.3 1 
0.3 1 
0.29 1 
0.29 1 
0.29 1 
0.29 1 
0.28 1 
0.28 1 
0.28 1 
0.28 1 
0.28 1 
0.27 1 
0.27 1 
0.27 1 
0.26 1 
0.26 1 
0.26 1 
0.26 1 
0.26 1 
0.26 1 
0.26 1 
0.25 1 
0.25 1 
0.25 1 
0.25 1 
0.25 1 
0.25 1 
0.24 1 
0.24 1 
0.24 1 
0.24 1 
0.24 1 
0.24 1 
0.24 1 
0.24 1 
0.23 1 
0.24 1 
0.23 1 
0.23 1 
0.23 1 
0.23 1 
0.23 1 
0.23 1 
0.23 1 
0.23 1 
0.22 1 
0.22 1 
0.22 1 
0.22 1 
0.22 1 
0.22 1 
0.22 1 
0.22 1 
0.22 1 
0.22 1 
0.22 1 
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?* 

219, 
229, 
239, 
249, 
259. 
269. 
279. 
289. 
299, 
309. 
319. 
329. 
339. 
349, 
359. 
369, 
379, 
389, 
399. 
409. 
419. 
429, 
439, 
449. 
459, 
469, 
479, 
489, 
499, 
509, 
519, 
529, 
539. 
549. 
559, 
569, 
579, 
589, 
599, 
609, 
619, 
629, 
639, 
649, 
659, 
669, 
679, 
689, 
699 
709, 
719, 
729 
739 
749 
759 
769 
779, 
789, 
799, 
809, 
819 
829 
839 
849 

.81 

.81 
,81 
,81 
.81 
.81 
,81 
,81 
,81 
,81 
,81 
,81 
,81 
,81 
,81 
,81 
,81 
,81 
,81 
,81 
,81 
,81 
,81 
,81 
,81 
,81 
,81 
,81 
,81 
.81 
.81 
,81 
,81 
,81 
,81 
,81 
,81 
,81 
,81 
,81 
,81 
,81 
.81 
,81 
.81 
,81 
.81 
.81 
.81 
.81 
.81 
.81 
.81 
.81 
.81 
.81 
.81 
.81 
,81 
.81 
.81 
.81 
.81 
.81 

0, 
0, 
0, 
0, 
0, 
0, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0, 
0, 
0, 
0, 
0, 
0. 
0. 
0. 
0. 
0, 

,17 
,16 
,16 
.16 
.15 
,15 
,15 
,14 
,14 
,14 
,13 
,13 
,13 
,12 
,13 
,12 
,12 
,12 
,11 
,12 
,11 
,11 
,11 
0.1 
0.1 
0.1 
0.1 
0.1 
0, 
0, 
0, 
0. 
0. 
0. 
0. 
0, 
0, 
0, 
0, 
0, 
0, 
0, 
0, 
0, 
0, 
0, 
0, 
0, 
0, 
0, 
0, 
0, 
0, 
0 
0 
0 
0, 
0, 
0, 
0, 
0 
0 
0 
0 

,09 
,11 
,09 
,09 
,09 
,09 
,09 
,08 
,08 
,08 
,08 
,08 
.08 
.08 
.08 
.08 
,08 
,08 
.07 
.08 
.07 
.07 
.07 
.07 
.07 
.07 
.07 
.07 
.07 
.06 
.07 
.07 
.07 
.07 
.06 
.06 

539.88 1.1 1019 
1029 
1039 
1049 
1059 
1069 
1079 
1089 
1099 
1109 
1119 
1129 
1139 
1149 
1159 
1169 
1179 
1189 
1199 
1209 
1219 
1229 
1239 
1249 
1259 
1269 
1279 
1289 
1299 
1309 
1319 
1329 
1339 
1349 
1359 
1369 
1379 
1389 
1399 
1409 
1419 
1429 
1439 
1449 
1459 
1469 
1479 
1489 
1499 
1509 
1519 
1529 
1539 
1549 
1559 
1569 
1579 
1589 
1599 
1609 
1619 
1629 
1639 
1649 

22 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
18 
19 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 

0, 
0, 
0, 
0, 
0, 
0, 
0, 
0, 
0, 
0, 
0, 
0, 
0, 
0, 
0, 
0, 
0, 
0, 
0, 
0, 
0, 
0, 
0, 
0, 
0, 
0 
0 
0 
0.18 
0.18 

18 
18 

0.18 
0.18 

17 
17 
17 
17 
17 
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859.81 
869.81 
879.81 
889.81 
899.81 
909.81 
919.81 
929.81 
939.81 
949.81 
959.81 
969.81 
979.81 
989.81 
999.81 
1009.8 
1019.8 
1029.8 
1039.8 
1049.8 
1059.8 
1069.8 
1079.8 
1089.8 
1099.8 
1109.8 
1119.8 
1129.8 
1139.8 
1149.8 
1159.8 
1169.8 
1179.8 
1189.8 
1199.8 
1209.8 
1219.8 
1229.8 
1239.8 
1249.8 
1259.8 
1269.8 

0.06 1 
0.06 1 
0.06 1 
0.06 1 
0.07 1 
0.06 1 
0.06 1 
0.06 1 
0.06 1 
0.06 1 
0.06 1 
0.06 1 
0.05 1 
0.06 1 
0.05 1 
0.05 1 
0.06 1 
0.05 1 
0.06 1 
0.05 1 
0.05 1 
0.05 1 
0.05 1 
0.05 1 
0.05 1 
0.05 1 
0.05 1 
0.05 1 
0.04 1 
0.05 1 
0.04 1 
0.04 1 
0.04 1 
0.04 1 
0.04 1 
0.04 1 
0.04 1 
0.04 1 
0.04 1 
0.04 1 
0.04 1 
0.04 1 

1659 
1669 
1679 
1689 
1699 
1709 
1719 
1729 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

17 
17 
17 
17 
17 
17 
17 
17 
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Laboratory Test Summary 

Project: jJSCl^ <::£?/«;«. -73^-.-r-«>r/4' '^cc-,4-'./c - ' ^ / 3 ' / ^ 9 - 0 0 3 j s t - < r ; 

ReDoiled To: ^ /\n-,-^.^ 

Boring No. 

Sample No. 

Depth (Ft) 

Type of Sample 

Soil Classification 

(ASTM: D2487/2488) 

Mechanical Analysis 

Dry Weight (Grams) 

Percent Passing 

Gravel 3" 

2" 

1" 

3/4" 

Sand #4 

#10 

#40 

#100 

#200 

Atterberg Limits 

Uquid Limit 

Plastic Limit 

Plasticity Index 

Moisture - Density 

Water Content (%) 

Dry Density (PCF) 

Unconfined Compression 

Maximum Load (psf) 

Hand Penetrometer (tsf) 

Organic Content (%) 

•por-Oi . + yr O/^) 

Specific Gravity 

Resistivity (ohm-cm) 

— 9301 i 

£ . ^ - ^ C i r J ^ t . : x . ~ ^ < j ^ ^ C 7 - ^ 7='/7 . ^ J / 

/ 

^ • s z. / £>Ĉ  

Z ' ^ J ' / / - - o -

- Z 1 : ^ 

/ 0 0 

9 9 . ^ 
f g . 1 
z ^ . ^ 
4 - ^ 

2.3. s 
ro /. 7 

J S . 7 
Z . ^ c ^ " ^ 

3rvant Avenue South S 

C3> -2,1 I ' l -

2 ' 4 . " Z f ^ ^ " ^ 

- 7 ^ ( ^ 

/ ^ a 

Q9.<?, 

9<7. C 

9 8 . 9 

S ^ . l 

I S . 9 

2 . Z . 0 

/ : ? 5". •'-

J - G . 4 

Z - C G * 

BOIL 
iuite 107 £.NGtNEERir 

S l h 7 . l l ^ 

2 T 

/£ '» - ' Cc-r%Y 

4-^1 

/'>-:> 

9 9 . 1 

79 .0 

9 S . I 

97.2 

: Z ( h . / 

/ s . l 

z^.*f 

/^•7 
/ ^S-.Co 

z s . - r ' 
2 . 1 0 * 

JG Bloominaton. Minn 

? Date: / r ^ - / ^ ' f S 

Job No.: / 9 9 S ' ' S 

S Z i - i 1 - ^ 

-Z'/LZ' A'^^' '^ 

/ 3 ( ^ 

/ £> 0 

9 9.9 

<? 9 . g 

9 ^ , ^ 

3^-9 
/ 6 - S 

/ < ^ . / 

/ ^ . ' & 

Z I V . 4 ' 

z i . t 

2 . . U 7 "̂  

( 

* / 1 s 5 i > . ^ £ i > 

Bsota 5542(W436 
SET - R5(a) ESTING, INC. 



Permeability Test Data 

(Undisturbed / In-situ Samples) 

Project: A^*.?^ . C«>î «. P^-'T--t-''i^'^c«,^o , , ^ . - '*-/3//-<?-o^s j s t . 5-3 Dale: / ^ 

ReportedTo: £^Afi-n_ L^^(^Irot.-<^n.,^c., Co^r^^-ryr JobNo.: / 

Uft 

Sample No. 

Elevation 

Location 

Type o( Sample 

Soil Type 

Atterberg Limits 

Liquid Limit 

Plastic Limit 

Plasticity Index 

Permeabilily Test 

Specimen No. 

Height (Inches) 

Diameter (Inches) 

Dry Density (pd) 

Water Content (%) 

Type of Test (Head) 

Max. Head Differential (It) 

Confining Pressure (Eflective-psi) 

Backpressure (psi) 

Water Temp. ("C) 

Coefficient of Permeabilily 

K (5) 20»C (cm/sec) 

K(S)20'C (ft/min) 

^ 3 2./ tM-

s-r 

7 . . ^ ^ 

z-gs 

/ 2 . S . ( ^ 

Z I - . 9 

/ - " a - Z / i i c 

9.7 

2 . . ^ 

yo.<o 

2 - 4 . 

9 9 8 ' S 

- -

SOIL 

SET • R2(li) 
, 9301 B^ant Avenue South Suite 107 fi-NQlNEERlNQ Bloomington, Minnesota 55420-3436 

1 ESTING. INC. 



Project: A . ) ̂  (^ . Z l ^ 

ReportedTo: /s^/ in- j . 

Laboratory Test Summary 

J^/^C^,.fH.%n.,..,(^ ( ^ f ^ ^ r r p ^ ^ y 

Date: / c - i 

Job No.: / 9 9 & - J I , 
r ^ . .... 

Boring No. 

Sample No. 

Depth (Ft) 

Type of Sample 

Soil Classification 

(ASTM: D2487/2488) 

Mechanical Analysis 

Dry Weight (Grams) 

Percent Passing 

Gravel 3" 

2" 

r 
3/4" 

Sand #4 

#10 

#40 

#100 

#200 

Atterberg Limits 

Liquid Limit 

Plastic Limit 

Plasticity Index 

Moisture - Density 

Water Content (%) 

Dry Density (PCF) 

Unconfined Compression 

Maximum Load (psf) 

Hand Penetrometer (tsf) 

Organic Content (%) 

pH (Meter Method) 

Specific Gravity 

Resistivity (ohm-cm) 

„ , , . 9301 

S-£> 3 ^ 1 - 2 . . 

• ^ • ' i J ' A r . - < - r ^ 

.^A.r^O U ) / Z ' ^ T ^ 

Z S r ' - S r ^ - ) 

72 -9 

/ O o 

9 9 . ^ 

9 8 . 9 

2-7.'/-

^ . ^ 

3ryant Avenue South S 

^ r S 7 o / 7 

2 . '^2'" A"•"•" .-

ASTT'S m ) 

7 3 / 

/ D O 

9 9 . ^ 

9 S.9 

S ^ . o 

C.?.^ 

3 . S 

S O I L 
Suite 107 £lNGINEERir 

3 "g . 3.-2^04. 

2 . ' ' ^ Z ' / ' - r r ^ 

S/^r^=, / = / ~ " i . 

As-?) 

^ 3 C 

/ o O 

99.? 

9a.+ 

" 9 ^ . / 
^.q 
Z . - 2 , 

'IG Bloomington, Minn 

. S - S 3 Z I 1 

Z ' ^ l " Z / r ' ^ 'T-

6 S T > ' S r ^ ^ 

G9 '& 

/ o o 

^9,-7 

9S.7 

? 6 . 1 ^ 

7 6 . 7 

7-7 

esota 5542CW436 

S"B 3 -3 3 4 , 

Z. ' ' iJ ' Z " ' ^ ' ' ^ 

C^c^ l 

f DO 

?9.(^ 

9 9 . ^ 

9 7 - ^ 

/ 4 .9 

z . i 

SET - R5(a) ESTING, INC. 



Laboratory Test Summary 

Proiect: /JSCi asi.^c 'p,..Ar^^irJ/\oir^c^A.^ J L . - ' * ^ / : ? / C / 9 _ C>O3 0 S I_ S-J" Date: Z o - / : r - q 3 

ReportedTo: ~^A«-.•>- i^rjc^.^-^^i^r^.^ c-̂  o^^^ -p j , ^^ JobNo.: / 9 9 < S - 3 

Boring No. 

Sample No. 

Depth (Ft) 

Type of Sample 

Soil Classification 

(ASTM: D2487/2488) 

Mechanical Analysis 

Dry Weight (Grams) 

Percent Passing 

Gravel 3" 

2" 

1" 
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Laboratory Test Summary 
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Soil Classification 
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Project: ^-^<^ C^AUI^LC./K'^ 

Reported To: l:?A.•̂ ..̂ .- cs^ 

Permeability Test Data 
(Undisturbed / In-situ Samples) 
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Laboratory Test Summary 
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pH (Meter Method) 
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Resistivity (ohm-cm) 
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Permeability Test Data 

(Undisturbed / In-situ Samples) 

Project: AZ-^C-) CTJA^I^-S-CA,.^ ( rTo^t ^ P ^ - A - — - ^ / 5 / V ^ 9 - > 3 ° 3 3 S ( _ 5-5 Date: / 

ReportedTo: iZ^Mi-n- A ^ r j & . l ^ i.-i^O-.-rC^ < C ^ r ^ / ^ r ^ - ' Y ' J O b N O . : 

=> - f o ' ^ s 

/ ^ ' i S - Z k 
' 

Boring No. 

Sample No. 

Depth (Ft) 

Location 

Type of Sample 

Soil Type 

Atterberg Limits 

Liquid Limit 

Plastic Limit 

Plasticity Index 

Permeability Test 

Specimen No. 

Height (Inches) 

Diameter (Inches) 

Dry Density (pcf) 

Water Content (%) 

Type of Test (Head) 

Max. Head Differential (ft) 

Confining Pressure (Effective-psi) 

Trial No. 

Water Temp. (°C) 

Coefficient of Permeability 

K (5) z e e (cm/sec) 

K @ 20''C (ft/min) 

9.101 Hfyan^Av 
SET - R2 

S S s L 9 - 1 - ^ 

3C= - ' 3 7 ' / L 

3 1 

^ 1 . 0 

/^. :r 
Z6 ^ 

^ . > ^ 3 > 

^ . 2 7 

/ ̂  /. r" 
z ^ .4-

A^o. ii"ic^ 

S.'S'Cc^ 

Z . o 

4- -1 

^ ^ 

Z . S ' x . , ^ ' 

.ST§ M^ S / ^ 

1 ^ . ' ^ - Z S ' . ' \ -

3 \ 

ecu) 

3 ^ . I 

y S ' ' -^ 

/ j ^ - i 

Z.6,3 

z . g r 

/z-/./ 

Z4.^ 
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Laboratory Test Summary 
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Soil Classification 
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Laboratory Test Summary 
(Grain Size Distribution) 
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Boring No. Sample No. Depth (ft) Soil Classification 

5S 2 - / / ^ c5'/-7V J ' A ' T ^ CS'r*.^) 

se>:z. J<4- Z.c^ .^ «:::^.f/ ^ < : . ^ ^ 

Grain Size Distribution 
Job No: Z99S'-S 

A^-r) 
Date: / o - ^ S ' - ' ^ S 

Zt-A^J C L - ' M / Z . i ' ' - ) 

Project: A) £ & Coir^i. 

^ / 3 / 4-1 - o " ! . 

Reported To: £>A-n-i\-

- P ' i ^ ' 

J S t -

i ? « 

. r - r — 

• ^ I r 

c^.^ 

f ' M 

t C / 2 - , 

i r l c . l . c 

~"^ 

^-^ 

C^ 

, 1 ^ 

. 4 - . > ' A :,y_ 

100 
V." V," 3 /8 

TB 

U.S. STANDARD SIEVE SIZES 

#20 #30 #40 #50 #60 #80 #100 #200 

Z 
5 
o 
I 
U) 
lU 
N 
u> 
z 
< 
I 
I-
oc 
Ul 
Z 

10.0 5 0 4.0 3.0 2.0 1.0 0.5 0.4 0.3 0.3 

PARTICLE SIZE IN MILLIMETERS 

0.1 .05 .04 .03 005 .004 .003 .003 .001 

GRAVEL 
COARSE FINE 

SAND 
COARSE I MEDIUM | FINE 

FINES 

t ^ r r R l 

SOIL 
9301 Bryant Avenue South Suite 107 ENGINEERING Bloomington, Minnesota 55420-343S 

l^r'-Tifjr: inn 



Boring No. Sample No. Depth (ft) Soil Classification 
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Boring No. Sample No. Depth (ft) Soil Classification 
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Grain Size Distribution 
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Grain Size Distribution 
Boring No. Sample No. Depth (fl) Soil Classification Job No 
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Grain Size Distribution 
Boring No Sample No Depth (ft) Soil Classification 
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Grain Size Distribution 
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Boring No. Sample No. Depth (ft) Soil Classification 
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FIELD LOG COVER SHEET 

WATER SAMPLING 
Page 1 of 

Client: : '^^)f)KfC^AZU / /AZZA^ i^fZ^.<? P ro j ec t Number / ^ / ^ / ^ - ^ / O ^ T T S ^ 3 / 

Samplers: -J FQ-̂  j^f^ J> Sampling Period: 

Weather: 

Date Temperature Wind Speed Wind Direction 

^^ f l / 9 Z 4̂ 5 oF 5 - 1 0 mph 
V /-S- Z=>Z Z?0 oF IB-/B mph 
^/ / 9 / f Z - of "iph 

/ / oF mph 

^ £ -

V /y- /9z 

9 / 9 /^^ 
/ / 

Cloud Cover 

10 9^o 

Containers received from: Pace Braun Enseco ^j2M HilT) EDI 

Samples shipped for analysis to: Pace Braun Enseco C$H2M HilX^ EDI 

Samples dropped off at: Pace Braun 

Water blank received from: Pace f^aug) Enseco CH2M Hill EDI 

Type of blank: /'T^i^/^^TielJ) Field blank is: air / ^ ^ ^ A A > 

Mask # / collected at station i\MU/^jJ?-) Mask # "2- collected at station tf Z^ilZ<o5-J 

Z^^/Z^50 - A 1 ^ 5 ^ - / 

Name and affiliation of others present: Z)CA-^ Cy/vC./,^ i 7^0^ 

Comments: 

\i4oM.^ Levc^is i.y^r^ -kK.^^ ^ / 7 / 9 0 ^ r ^ J ^/7/^^L • 



SiN3lNl^00 

ifisG 
^fi^S 
Si.'02>9 
o i -0^9 

-t9-Q^S 
hS'o^c, 

G^- Zi5 

^9 'Z^S 
o f z ^ 

h^ • 2^9 

0%-Z^9 

9U • Z^9 
- 2 0 - £ ^ g 

o ^ - i^g 
N0LLVA313 

13A3T 
y3iVM 

9 ± - y 

s±-u 
s i -^^ i 

i.s-Lz 
^ 2 - ^ ) 

^5-S2 

^ h - g i 

h1-h9. 
JnO>-g] 

h^-QC 

r>^-9) 

Z/^-91 

^0 '9 ) 

21-91 
Hld3Q 
Ti3M 

. ^viOJ. 

A i o - ^ 

hS>-9 

01--L 
\A--L 

29.--L 

9h'-L 

Z 9 - ^ 
As-^ 
A5-S 

bS-5 

-12-^ 

U l 

0 9 ' 9 
/ 7^ '5 

Hid3a 
13A3T 
HSIVM 

S'^'H^ 
" ^ ' t & G 

21'±9,9. 

Sh-is>9 

iS 'MS 

b ^ ' - U S 

£h$.2>S 

£) -US 
'^o'tvS^ 

h2 -^jg^g 

£ 2 •S2>9 

-t^'^ss 
h h ' t ^ g 

ZS - ^ 5 

(^'•U9 
N01iVA313 

iNIOd 
3NiynSV3l^ 

yJpq_iO}^ 

5 ( ^ W 

a 1 n w 
90)/viVV 

O^f^VV 

S 9 ^ W 

o s ^ w 

?A»fv,W 

a/7nvv 
SS.[viW 

a£r)W 

Koic) 

EO(d 

Z O ) d 

' O I J 

a3BhnN 

• J O ' "30Vd 

•76/i77r^'^° 
^^/jf^ .y^^y /vb's;^;i/v^ 3WVN i03royd 

i33HS ViVQ iaA31 HBIVM 

file:///A--L


WATER LEVEL DATA SHEET 

PROJECT NAME [AJC\KEC f̂̂ Al f \ ^ c P ^T l f ^S SAMPLERS J ^ G -
HATT ^ / 9 ^ ? 

PAGE OF 

WELL 
NUMBER 

P i 01 

P f o Z 
P l o 3 

Plow 
MU33D 

/HUJ35 

NK\̂ iHO 

MUJ^5 

C^\^^50 

/MufSS 

M w 6 0 

AAIA; (b5 

J IC? 

Mi /v ' iS 

Ko<~bo(^ 

MEASURING 
POINT 

ELEVATION 

br<^.\^ 
SW. 52 

5 1 ^ . MM 

S^^.OT-
5*2 .̂ 2 3 

b'riK. ZH 

5^ .oG 
^'S-r f? 

5^^. ^7 
S^^.'&G, 

5^T.5| 

5-^^.45 
5 S f . ^ Z 

5 ^ ? . ! ^ 

^ - S M - ^ S 

WATER 
LEVEL 
DEPTH 

S.-ST-

?.5^ 
T.0(P 

G.3H 

5.G9 
5.66 
6XS 
6-6^' 
?.^^/ 
T-3>V 
7.^7 
T.7I 
6.vrr 
6 , ^ 

TOTAL 
WELL 

DEPTH 

16.IZ 

/5.07 

^ 6 . ' / 2 

r 5 . aC 

30. '8r^ 

( 5 . 0 V 

3V-3V 

/ 5 . V 5 
2^.6^ 

^ 4 . 2 ^ 

2=^.53 

/6 .?5 

2'?-75 

f^.T-S 

WATER 
LEVEL 

ELEVATION 

m ^ 7 ^ 
5 n . 9 3 

S^l-IA^ 

5'^2,73 
blTz.SY 

5^Z.^? 
-5^^-^/ 
5^Z.V7 
5g"0.53 
5'8o. 5 5 

5^0.^^? 

5^L'.7V 

3^/. 7^ 
5^1 75 

COMMENTS 



t - l t l LL 

PROJECT NAME { ^ M r < ^ A / 4 WiCf ^TZ / I S 

PROJECT NUMBER \ ( \ 3 \ A \ ^ / \ ? \ - \ O \ 0 \S W ^ -

SAMPLER ^ - C^c^hrrxiiSo/<i K S Z T ; 

FIELD DATA REPORT 

33_L 

SAMPLING LOCATION 

AAVAJ 3 5 

M u ; "b D 

Mu^ H ̂  

M \ A J H O 

Mi^ 5 ^ 

Mk; 5 O 

MW C5 

U(yJ G 0> 

K \ A } 1 5 

Mw IO 

darbci/O - , \ ) h ^ 

C A P b o ^ - €^4^-

SAMPLING DATE 
MONTH DAY YEAR 

H / 7 l 9 l 

A - ^ 
Hl-iih ~L 

/ 
/ 

Hhhz-
/ 

/ 

X-

TEMP 
o C 

/ / .o 

/ 3 .0 

/ a o 

/ 3 . 0 

9.c; 

//,c 

//.c? 

/ l . O 

1 0 

iZ.a 

ll.O 

l o 

CONDUCTIVITY 
@ 2 5 ° C 

5 ^ 5 

lOZOO 

mo 
12(00 

HJS 

H 9 0 0 -

/ / o o 

I350O 

/Zoo 

6 S o o 

6oon 
9 OOO 

pH 

• ^ • v 

^ • ^ 

^ 0 

9.Z 

^v 
ar. 2 

•^5 

^ 5 
7.Z-

^.G 

f : ^ 

^ . 1 

STATIC 

15.59 

e.ŝ  
(^.GZ. 

6-5 y 

7:32-

7,^3 

7 7 0 

7:8-] 

5.^7 

&^V 
' 

ELEVATION 

file:///-/O/0


Barr 
Engineenng Company 

FIELD LOG DATA SHEET 

Client__lAic£_l^ii£^ Project No. \1 \^\^\^\^\-\0\0\3\y\<,\<-\^\ f 

Location: 

General 

BarrLocki^N 

Casing Dia: (in.) 

Total Depth (ft) 

Static Depth (ft.) 

Water Depth: 

WeU Vol. (gal.) 

Purge Method: 

Samp. Method: 

Start Time: 

Stop Time: 

Duration: (min.) 

Rate, gpm: 

Volume Purged: 

Samplers: J J ^ / ^ 

g e n ^ v a c 

niim rvanid 

7' 

/6 

5.6^/ 

/O 

1̂ 6 
{^dM 

6cu hr^ 

7 ^ ^ 

l6of 

-7-
A^ 
/as 

^^ 'A 
COD -

= 1 

Date: ^ / ^ / / 2 Sample Time: - iSzc 

Stabilization Test 

TIME/ 
VOLUME 

L (600 

2. | 5 o 3 ^ 

3./5^V'^" 

4. (5c6 
5. 

6. 

7. 

TEMP 
CENT. 

l2,o 

l A o 

ll-<3 

/|.0 

COND. 
umhos 

V5^ 

l̂̂ -lS 

H^o 
qqo 

COND. 
@25 

5^5 

pH 

7-.S 

^-^( 

7--H 

7.y 

Eh 

Appearance: ^ a ^ / j Z 

Odor: ^ 

Comments: /'̂ / 

Others Pre 

5-/ / % / ^ 

1 

.sent 

TOC semi-volatileZ^ f. metal-i—t. metal ! 

. oil & grease— 200 ml fiU^r 5n 0 ml filter ^ 



Barr 
Engineering Company 

FIELD LOG DATA SHEET 

aient_Uic£_jgX/^5i. Project No. I ^ 3 i-̂ i Vi'l^i-i OiQi'^iTi^i^-iIi I i 

Location: 

General 

Barr L o c k ^ N 

Ca.sing Dia: (in.) 

Total Depth (ft) 

Static Depth (ft.) 

Water Depth: 

WeU Vol. (gal.) 

Purge Method: 

Samp. Method: 

Start Time: 

Stop Time: 

Duration: (min.) 

Rate, gpm: 

Volume Purged: 

Samplers: 

gen VOC-2_ 

nitro qranid 

2-
31 
5.5? 

Z5.5 
^ 

ff-//^ 

Gxikr 
l6ol 

IS/Y 

7 
3 
21 

COD . ,. 

P / 

Date:. - / . ^ / l . . ^ Sample Timer • 163^ 

Stabilization Test 

TIME/ 
VOLUME 

L /i,ZO 

^ ' \6 i l 

3-1^9* 

4. 

5. 

6. 

7. 

Appearance: 

TEMP 
CFNT. 

12,0 
13-0 

13'^ 

COND. 
umhos 

^coo 
i0OO 

^ o o 

COND. 
@25 , 

\0loo 

pH 

rv 
9.^ 
?,y 

Eh 

(i9lA^ ht(xrj>s.j lvit(fOf ^ h 7 e /-esiciu.'^ 

Odor: a<^ <; 

Comments: 

Otiiers Pre 

X 

sent 

TOC ispmi-volarilp ^ f. metal t metal 

- oU& grease— 200 ml filtT PO 0 ml filter _ 

r)^]ipr<? 

file:///0loo


Barr 
Engineering Company 

RELD LOG DATA SHEET 

Oient. \M_M£^ 
Sta i iou :JMH^Al__ 

Project No. l̂  i3 l^ |V | ^ | - 0 |C? B iTi^iCi^i h 

Location: 

General 

Barr Lock:<i N 

Casing Dia: (in.) 

Total Deptii (ft) 

Static Depth (ft.) 

Water Depth: 

WeU Vol. (gal.) 

Purge Method: 

Samp. Method: 

Start Time: 

Stop Time: 

Duration: (min.) 

Rate, gpm: 

Volume Purged: 

T 
16.^ 

(o~(oZ. 

1 
(.6 

C<yẑ  

B^̂ i'lcr 

1̂ 31 

I L ^ l 
H 

I 

^ 

Samplers: J ^ ( ^ I 2 < , J 

gen VOC 3* COD 

n i t m cyanirip / 

Date:. V/-?- / ^ ^ Sample Time:. 

Stabilization Test 

TTME/ 
VOLUME 

1. M.^i^(/ 

^ 6.^/#/ 

3- %bU\ 
4. 

5. 

6. 

7. 

TEMP 
CENT. 

h 
/D. 

(d 

COND. 
lunhos 

^00 

^00 

(foO 

COND. 
@25 

1A0O 

pH 

ao 
r.o 
f.o 

Eh 

Appearance: <i/€{<Z 

Odor: ^() 

Comments: 

1 

Others Present 

TOC semi-volatile.^ f. metal-( t metal 

. oU& grease 200 ml filt'=^ "̂ n 0 ml filter _ 

otb«='T5 



Barr 
Engineering Company 

FIELD LOG DATA SHEET 

Oient ik)C(^ ^ ' X / r ^ 

Station: J l i i Z ^ / ^ 2 z _ A _ 

Project No. I / l3)^iVi^|- | (90i3iJT^iC_i^i |̂ 

T r)ra Hon: 

General 

BarrLock:^N 

Casing Dia: (in.) 

Total Deptii (ft) 

Static Depth (ft.) 

Water Deptii: 

WeU Vol. (gal.) 

Purge Method: 

Samp. Method: 

Start Time: 

Stop Time: 

Duration: (min.) 

Rate, gpm: 

Volume Purged: 

7 ' 

3-A^ 

to-^H 

z.-r 
"i-S 

CZf^^ 

i^.^C'-

ib^6 

\iS6 

10 
t 

22-5 

Samplers: j ^ ( ^ ^ ^ j 

gen VOC (^ COD 

Tiitm cyanidp ^ 

OthPTS 

Date:. V / / ^ / f 7 Sample Time:. l^^lo 

Stabilization Test 

TIME/ 
VOLUME 

-̂ H.^\ 

^ USo 
3- '05 
4. 

5. 

6. 

7. 

lEMP 
CENT. 

/Z-c? 

3̂=-
/ 3 

COND. 
umhos 

^ 0 ^ 

<\SczO 

% 7 : ^ 

COND. 
@25 

moo 

pH 

?./6 
^ . / ^ 

^̂ Ĵ  

Eh 

Appearance: (^catdc^ /i^k/U. 

Odor: ( ^ 

Comments: /l^ - | 

1 

Others Present 

TOC semi-volatilp H f. metal 2^ t mptal 

. oU& grease 200 ml filtpr 50 0 mi filter — 

t 



Client k ) C p ^ / f^ 

Location: 

Engineering Company 

FIELD LOG DATA SHEET 

Project No. I / i^i-^i'Vi ^|-|<^i<:>3iTiS|C|^|j | 

Date: - L / ' L . / t L Sample Time: / ? ^ ^ "^ AZ ^ 

Genera l 

Barr Lock:(V)N 

Caising Dia: (in.) 

Total Deptii (ft) 

Static Depth (ft.) 

Water Deptii: 

WeU Vol. (gal.) 

Purge Method: 

Samp. Method: 

Start Time: 

ShDp Time: 

Duration: (min.) 

Rate, gpm: 

Volume Purged: 

Samplers: ) A 3 ' S 

gen v o r ^ 

nitro cyanid 

nt-fiPT5 

^ 

2" 

/ ( . 

^ 3 ^ 

"^.g 

\s 
^2rflfr. 

iyi',/er 

l l o l 

IZI^ 

"7-
1 

î ^ 
A> ^ 0 -

COD 

P ^ 

Stab i l i za t ion Test 

TIME/ 
VOLUME 

1. H-6 

2. C..0 

3. 7.6 

4- T o 

5. 

6. 

7. 

TEMP 
CENT. 

l o 
i rO 

u 
ro 

COND. 
umhos 

-ISO 

"bHC 

3^0 

•5H^ 

COND. 
@25 

f?5 

pH 

>.5 
>.V 

7-f 
?-y 

Eh 

Appearance: 

Odor: 

Comments: ^ s l f l A S O 

Zye7er<> . Z'o>xcfu_d'̂ )Ui/̂  - ZicAAkt o'^ / "^ - ^ . ^ : ^^.o,j 

Others Present P^j^ i\/i\f( k 

TOC spmi-volatilp ^ f. metal ^ t Ttietal , 

. oU& grease 200 ml filt*>r ^0 0 ml filter — 

» 



Barr 
Engineering Company 

RELD LOG DATA SHEET 

nipn. \^CP e x / P S 

Station:_AiW!:5^Zi_ 

Project No. 1 ? i^i '"l^iri- |QiQi3i:Ti<i kJL 

TrjraHonr 

General 

Barr Lodc^Jf N 

Ca.sing Dia: (in.) 

Total Deptii ( a ) 

Static Depth (ft.) 

Water Depth: 

WeU Vol. (gal.) 

Purge Method: 

Samp. Method: 

Start Time: 

Stop Iime:~ 

Duration: (min.) 

Rate, gpm: 

Volmne Purged: 

Samplers: )(:^<AJ 

gen VOC 3 . 

nitro cyanid 

nt^V^prj? 

2^' 

Z<t.5 
?.^3 
iQ.a 

35 
L < f ( ^ ^ 

%)i r 

/}o9 

13/a. 
1 
2 

RS 

^ B i ^ 

COD 

p ; 

Date: 

TIME/ 
VOLUME 

1. /a 5 

2- /9,c 

3. 77-^ 

4. Z i . 

5. 

6. 

7. 

^ , /J<"./^<^ Sample Time: 

Stabilization Test 

TEMP 
CENT. 

l l Q 

n.^ 
l\zo^ 
I I . C2 

COND. 
umhos 

29^(U 

•^36>o 

1.3C.CJ 

. ^C?o 

COND. 
@25 

VV(7cf) 

/310 
! 
I 

pH 

^ 7 -

^ - 2 -

r ^ L 
^ . 2 , 

— 

Eh 

Appearance: Q c Q i ^ ^ 

Odor: l/-<f 5 

Comments: 

Otiiers Pre 

i 

sent p ^ ^ ^y^^i^ 

TOC ,spmi-volati]p ^ f. metal ' 

. oU & grease— 200 ml filtpr "̂O 

1 

; 

. t. metal 

0 ml filter _ 



Barr 
Engineering Company 

FIELD LOG DATA SHEET 

Oient (^^f e X / P > 

S t a t i o n : i M 4 i j L l _ 

Project No. I /1 -̂̂ l̂ l̂ i-î iOiSirTT îCî i d 

location: 

General 

Barr L o c k : ^ N 

Casing Dia: (in.) 

Total Deptii (ft) 

Static Depth (ft.) 

Water Depth: 

WeU Vol. (gal.) 

Purge Method: 

Samp. Method: 

Start Time: 

Stop Time: 

Duration: (miru) 

1 Rate, gpm: 

Volume Purged: 

Sample:^: ^ ^ 

gen . VOC 3 L 

nil 111 'yanid 

-z" 

f l-
7r70 

?s 
\s 

C<r.^ 

^ i h r 

iP,oH 

150"] 

5 

Z 

(0 

<5J 
COD 

P ^ 

Date:. V / r / ^ Sample Time: - /5Z0 

Stabilization Test 

TIME/ 
VOLUME 

1. 4 . ^ 

2- (,.d 

3. 7 6 

4. ^ , 0 

5. 

6. 

7. 

TEMP 
CENT. 

H . d 

/ l . O 

l l -O 

(1.0 

COND. 
timhos 

"150 

foo 

^ 0 0 

^ 6 0 

COND. 
@25 

l(0O 

pH 

Tfc 
^ 5 
7.5 
?.5 

Eh 

Appearance: 

Odor: 

Comments: 

Otiiers Pre 

HA-Z 

!sent 

TOC ,. spmi-volaHIp ^ f. metal ^ 

- oU & grpase 200 ml filter ^0 

. t metal 

0 ml filter-

n^hpr5 



CUent. UJcP (tclFs. 

Location:. 

Barr 
Engineering Company 

FIELD LOG DATA SHEET 
Station: f \ A ^ ^ O - l 

Project No. l( \2\-'\(-l\9\-\a\Ci\3>\7^\S\^c^ \ I 

Date: J t / J 2 / ± 3 Sample Time: / ^ / < ^ 

General 

Barr Lock<;0 N 

Casing Dia: (in.) 

Total Deptii (ft.) 

Static Depth (ft.) 

Water Deptii: 

WeU Vol. (gal.) 

Purge Method: 

Samp. Method: 

Start Time: 

Stop Time: 

Duration: (min.) 

Rate, gpm: 

Volume Purged: 

Z" 

Z ^ 5 

7.̂ 1 

Z[.5 

3.5 

CCnJ-h 

Ga;(cr 

15^-7 

l 5 5Co 

&f 
2 

ii-.e^ 

Samplers: y^TG f ^ S y 

gen VOC 3 COD 

nitrn CT^anide ' 

stabilization Test 

TIME/ 
VOLUME 

-̂ (^..6 

^- ( 9 . 0 

3- i7-> 
4. 

5. 

6. 

7. 

Appearance: 

TEMP 
CENT. 

II ̂ 0 

M.O 

H.o 

COND. 
umhos 

10.10 0 

10 , (Ol? 

{Qf t o o 

COND. 
@25 

/3 ,5oo 

OC6^N^f^ " / / R / 7 / 6 . . , 

pH 

75 

7 5 

7.5 

Eh 

Odor: ^ 

Comments: 

Otiiers Prt ;sent 

TOC .semi-volatilp "^ f. metal \ 

- oil & grease— 200 ml filter ^0 

t mptal 

0 ml filter _ 

othTS 



r.,w \Aicf I X l F ^ 

Barr 
Engineering Company 

FIELD LOG DATA SHEET 

Station: M l / l ' l - ^ ^ ' 
Project No. I ( i3i>-i^i9 |- |Qin3iJTg,iLi;gi / 

Tr>rarion: 

G e n e r a l 

Barr L o c k | ^ N 

Casing Dia: (in.) 

Total Depth (ft) 

Static Depth (ft) 

Water Deptii: 

WeU Vol. (gal.) 

Purge Method: 

Samp. Method: 

Start Time: 

Stop Time: 

Duration: (min.) 

Rate, gpm: 

Volume Purged: 

2" 

M S 
^ . ? ^ 

/ ^ / 

I-
C < f ^ ^ 

i^aih^r-

mez 
<^\o^1 

12^ 

1 

i i ^ 
Samplers: J ^ ^ ^ 5 J " 

gen v o r 1 r n p 

nitro ryanide ' 

Date:. ̂  /"/ / ' ^ ^ Sample Time: -

Stab i l i za t ion Test 

•I'lME/ 
VOLUME 

-̂ CUH. 

2- ^ L l 
3- lo/l^L 

^'/ikM^ 
5. 

6. 

7. 

TEMP 
CENT. 

/7.O 

{ { • ^ 

l & 
( ( - c 3 

COND. 
umhos 

lOoo 

"=160 

160 
"^60 

COND. 
@25 

noo 

pH 

7-^ 
7.2_ 

7^^ 

l-.L 

Eh 

Appearance: 

Odor: 

Comments: r 3 - ^ — 

1 

Others Present 

TOC .semi-volatile Z f. metal ( 

- oU& grease 200 ml filter 50 

. t. metal 

0 ml filter _ 

othprR 

file:///Aicf


Barr 
Engineering Company 

FIELD LOG DATA SHEET 
Station: Ml/li'/P 

rnpnf l A ) C f / € i r / / = = ' S Project No. i' ^ \ ^ A ( \ f } - 0 \ O B KI \ ^ \ ^ 3 \) 

Date: - J / - 2 . / . A ^ Sample Time: —^^-^.Z Location: 

General 

B a r r L o c k ^ N 

Casing Dia: (in.) 

Total Deptii (ft.) 

Static Depth (ft.) 

Water Deptii: 

WeU Vol. (gal.) 

Purge Method: 

Samp. Method: 

Start Time: 

Stop Time: 

Duration: (min.) 

Rate, gpm: 

Volume Purged: 

Samplers: 

gen VOC 3 -

nitro cyanid 

-2" 

^ 

5.t^A 

2y 
H 

( €^i-

gfi.,' i-Cr 

fOfV 

I6Z{ 

7 
2 

Zo 

COD 

J 

Stabilization Test 

TIME/ 
VOLUME 

1- /^4^ 
2- ^ ^ / M L 

3- Z O ^ 

4. 

5. 

6. 

7. 

'lEMP 
CENT. 

/ 2 . ^ 

I Z ^ O 

/Lo 

COND. 
imihos 

Sooo 

1^O<^0 

6(Ood 

COND. 
@25 

<aS0O 

pH 

^.c 
T.Q 

r.o 

Eh 

1 
Appearance: ^^2%^^ 

Odor: ^Ar/ 

Comments: 

1 

Others Present 

TOC .spmi-volarilp^^f. metal f t niptal 

- oU& grease 200 ml filter ^0 0 ml filter _ 

ntViPrp 



Barr 
Engineering Company 

FIELD LOG DATA SHEET 

Station: /'̂ ^ (^eae^; . |-

nipnf [A} f \ tE<^.AfU ' <x)C-P l ^ / p < : Project No. \ l \3 \^ \ ' ' ( \%-\0 \0\ ^T;5iZ, i? i f 

Location: Da. te : -L / -L /A±r Sample Time: ( ( ^ ' 

General 

Barr Lock: Y N . 

Casing Dia: (in.) 

Total Depth (ft.) 

Static Depth (ft.) 

Water Depth: 

WeU Vol. (gal.) 

Purge Method: 

Samp. Method: -

Start Time: 

Stop Time: 

Duration: (min.) 

Rate, gpm: 

Volume Purged: 

^ 

^ . - ^ 

V 

<̂  

.• 

-

^ — 

s tabi l izat ion Test 

TIME/ 
VOLUME 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

TEMP 
CENT. 

//^o 

COND. 
imihos 

^6oa 

COND. 
@25 

&0OO 

pH 

A:Z 

Eh 

Appearance; 

Odor: 

Comments: / 5 0 CrAlL fW ' ^ / ^ C T 

cDv; n/\-

Samplers: Otiiers Present 

gen w o e . , ? COD TOC .spmi-volatile i-f . metal \ t niPtal 

nitro cyanide—I oU& grease 200 m l filt^^r ^^^ TTil filfpr 

ni^hpTfi 



Barr 
Engineering Company 

FIELD LOG DATA SHEET 

Station: <Z/l U ^ e . ^ l - / 

riipnf f ' M t i ^ ^ / V idCf , f ^ / f ^ S Project No. iJ 7 i^i^ i9 | - |^ iGi3>^i^ ^-i3 i J 

Location: Date: l—i -— Sample T ime:—IL^J l 

General 

Barr Lock: Y N 

Casing Dia: (in.) 

Total Deptii (ft.) 

Static Depth (ft.) 

Water Depth: 

WeU Vol. (gal.) 

Purge Method: 

Samp. Method: 

Start Time: 

Stop Time: 

Duration: (min.) 

Rate, gpm: 

Volume Purged: 

Stabilization Test 

'I'lME/ 
VOLUME 

-̂ 1 /6^ 
2. 

'^•/].izo 
4. 

5. 

6. 

7. 

Appearance: 

Odor: y/<5 

TEMP 
CENT. 

/d 

9 d 

COND. 
umhos 

bOOO 

-

^eco 

COND. 
@25 

^ Q O O 

pH 

V.z, 

^ ^ 

Eh 

^ / ' . j ^ i i / A ^ c i y 

Comments: ^ ^ ^^^^ ^ ^ < ^ d ^ ^ ^ 

C/^or-^ ^-.yA-/- ^ ^ ^ y ^ H ^ o d s y ^ c ^ ^ Z l 

Samplers: Others Pr( j s en t 

gen VOC ^ COD TOC .semi-volatilp ^ f. metal / t metal 

nitro cyanide -\— ,. . oU & grease 200 ml filter ,̂ 0 0 ml filter _ 

others - , . ' 



CHAIN OF '^''STODY 

BARR EN EERING CO. 
7 8 0 3 GLENROY ROAD 

f 

?• 

-i-

,. ^ 

MINNEAPOLIS, MN 5 5 4 3 9 

Al^A-: ^ j A ' . 

PROJECT NUMBER. ;ii'i>- &i?j4C 

l . i l / . ^ . ^ . - i ^ ^ ^ I ^ . l L T . ^ . i . ' T . 

NO: •'. '̂ ' :. •^^••";:AZ: ;;;'• '• 

SAMPLE '[ ; 
IDENTIFICATION 

M V I 5 ' I : 
f f ' iiul i 
MW/D- /^ 
AF-CF/^-l 
F/7-5 

' ; • ' . ' • • 

' ' 

• • . - • 

' • s ' 

' - ; " , . - - ' • ' ^ • , ' 

•.. --^Amk 
" , •• ^ " : • - ; • = > ' . / - . " 

.. COLLECTION 

.. DATE 

4hl77 

' ' • • . • •. ' 

/A 'A 

, ' • 

• y . 
: ' f ' ' 

• , , ^ •; 

•• 'Z '' : ' 

] i Z ' . ' "'• ' 

$ I M - < - A : 

^M-z^\[ 

TIME 

,' 

•̂  

i 

; ' " i - ' ' \ ' 

• i A j - Z 

CD 
< 
CC 

•?< 
K 
• i 

y^ 

' i -

CL 

IS 
o 
o 

'̂ 

, 

< 
m 

) ( 

^ 

CONT, R TYPE AND NUMBER 

O 

2 
< 
O 
rr 
O 
m 
_ j 
1 -
< 
_ i 
O 
> 

_ 

o 
z 
< 
CD 
QC 
O 
LU 
_ J 

< 
_J 

o 
> 
HI 
CO 

z. 
2 

-

SAMPLED'BY:'.:;^^'^:r;#^;^-;:H.^W''.:, . ; i,; ~ \ ,- !̂-,/.-

RECEIVED B > ^ , , , ; p | - y ; , : i ; : : - , ; , ; ; ^ : 

R E C E I V E D ^ B X | | | | | | | | ^ ^ | g ^ ^ 

_) 

O l 

Q 
UJ 

oc 
UJ 
1 -
_ J 

u. 

1 
• 

t 
1 
1 

' 

t n 

UJ 

Q 
l iJ 
QC 
UJ 
J -
_ J 
u . 
Z 
3 

- J 
< 
CC 
UJ 

z 
UJ 

U l 
Q 

z 
< 
> 
o 

1 
1 
1 
1 

CO 

2 
UJ 

cc 
1 -
r) 
z 

U l 
CO 

< 
Ul 
oc 
CD 
Q 
z 
< 
_ J 

o 

o 
o 
1 -

UJ 

9 
u. 
- I 
D 
CO 

2 

X 

O 
D 

RELINQUISHED BY: -

F^LINQuisHED BY: 

RELINQUISHED BY: 

V/?zk. 
DATE 

DATE 

'' 

TIME-
. , 1 

TIME 

TIME, 
-. A 

SAMPLES SHIPPED VIA j . ^ 
DAIR FREIGHTOFED. EXP.DSAMPLERt " ; | 
D OTHER : ^ • ' ' ' • " ' 

CO 
oc 
I I I 
z 
< 
z 
o 
o 
u. 
o 

_J 
< 
1 -
o 
t -

^/ 

3 
2 
/ 

I 

PROJECT MANAG 

3SL 
PROJECT CONTACT: 

SOT 
LABORATORY: 

Q\7 0\-i;\ 
REMARKS/ 
ANALYSIS REQUIRED: 

Level 3 af\c6i 

4y 

s ^ • 
L \ 5 i -

. 

\ .. .. . 

-

. . : ? = ; • ; , ' • • . 

' ' •':•'-• l i A : .- ' ' 

RECEIVED BY LAB:;;, f f . i ; 

RECEIVED BY LAB:; ;;-. : 

'J ^ ' . . ." . , i L • 

RECEIVED BY LABi'Vif;;/:; •' 

DATE 

DATE 

DATE 

TIME 

TIME 

TIME 

AIR BILL NUMBER yj^i;. .;;:; 

•AA'-rA- A-r00A^, .': -
fc vl'.i i •-^: . ' . i A^-'? !̂  * i-fc-'' 

DISTRIBUTION.-'WHITE-dRIGINALjACCGMPANIES SHIPMENT TO LAB, RETURNS TO BARR WITH RESULTS; .YELLOW-LAB COPY; PINK-LAB COORDINATOR; GOLD-FIELD COPY 



CHAIN OF C U S T O D Y : ^ 

BARR ENGINEERING 0 0 . 
7 8 0 3 GLENROY ROAD;,: ; ; , ; , 

MINNEAPOLIS.^^MN 55439 ; ; . . ;. ; i ; : ; ; , , 

PROJECT NUMBER . ' ; s m r - « 1 ^ 4 7 ' • • ] 

1 i3 i / i M . ^ i - i H i ? ) 13. ,:TI:S 12.131( 
NO: •Z-..M^.A'i\Av- Z r-^:'A •' >:Z! •'•' ,, 

•-•:. SAMPLE^s':̂ ^^^ 
IDENTIFICATION ' 

/11U//S-/ :• ' " 

N\\AJ\0-( 
(pAfefRA 
CrlMf)' '^^ 
FB-3 ' i - ' -

L , ^ -

^»-'^-'COLLECTION 1 
• ' • • 

•;;.DATE ••; 

»hh2 
: - ^ A ' / - • 

. A Z J ' •: 
VAJ '/;. 
i-

,,'v,.:', 

' 1 , ; ' • 

, ' " • , - , _ 

U • ' ' 

\ W \ ' ' 

^ ' 

TIME:,; 

'Z. : , 

^ 

. 

•1 * ' 

CD 
< 
QC 
CD 

X 
y 

a! 

O 

o 

X 
X 

i t : 
2 < 
_ l 
CD 

K 

CONTAINER TYPE AND NUMBER 

6 
5 
CD 
rr o 
Ul 
_ i 
h-

O 
> 

3 
X 
^ 
3 
3 
3 

o 
2 
< 
CD 
CC 
O 
UJ 
_ i 

1 -

< 
- J 
O 
> 

U l 
CO 

1 
2 

z 

SAMPLED BY: Z-; • 

RECEIVED BY: 

RECEIVED BY: , 

.• . • ; : i • • y i : v - Z ' < - v . r < -• y i ] - • .-• . ' . - . 

CO 
_ J 
< 
1 -
U l 

Q 
UJ 

cc 
Ul 
h-
_J 
u. 

1 
1 

CO 

< \-
Ul 

O 
Ul 
cc 

U. 
2 

< 
cc 
U l 
2 
UJ 

O 

Ul 
Q 
2 
< 
>-
O 

CO 
\-
2 
UJ 

CC 
1 -

2 

UJ 
CO 

< 
UJ 
CC 
CD 
Q 
2 
< 
_ J 

o 
o 
o 

UJ 

9 
U-
_ J 

CO 

2 

X 

O 
Q 

RELINQUISHED BY: 

RELINQUISHED BY: 

RELINQUISHED BY: 

SAMPLES SHIPPE 
DAIR FREIGHTE 

u nc . n -

DATE 

^ 2 
DATE 

DATE 

TIME 

TIME 

TIME 

:D VIA 
DEED. EXP.DSAMPLER 

CO 
cc 
UJ 

2 
< 
1 -
2 
O 
O 
u. 
O 
O 
2 
_I 
< 
1 -

o 
h-3 
S 
6 
§ 
5 

PROJECT MANAGER: 

Z R L -
PROJECT CONTACT: 

LABORATORY:, , . , / 

REMARKS/ 
ANALYSIS REQUIRED: 

L€<CI3> Q l ) / ( ^ 0 

c ^ . 
—- c 

:U<,-h 

, 

-

\ 

RECEIVED BY LAB: 

RECEIVED BY LAB: 

RECEIVED BY LAB: 

DATE 

DATE 

DATE 

TIME 

TIME 

TIME 

AIR BILL NUMBER: 

DISTRIBUTIO.M: WHITE-ORIGINAL'ACCOMPANIES SHIPMENT TO LAB, RETURNS TC .RR WITH RESULTS; YELLOW-LAB COPY; PINK-LAB COORDINATOR, >LD-FIELD COPY 



Barr Engineering Company 
Field Log Data Sheet 

Client: /vitjArTtV S f W - t T ^ ^ A * > 

Location: / ^ ^ ^ > r p c ^ f 

Project* : / 3 / 4 ' ? - O O ^ Z S U S y 

GENERAL DATA 

Ban- lock: & N 

Casing diameter: 

Total well depth:* 

Static water level:* 

Water depth:* 

Weil volume: (gal) 

Purge method: 

Sample method: 

Start time: 

Stop time: 

Duration: (minutes) 

Rate, gpm: 

Volume purged: 

Duplicate collected? 

2. 
/U 

(,.^S 
% ^ 

I.S 

f^n^AC-
l^ficiuyf^^ 

^ 

- -

^ 

~ - ^ -

9^0 

/(/O 

Sample collection by: %t>l Z ) J A ( 

Time/ 

Volume 

1 4 . 5 
2 ^ 

3 7 ^ 
4 9 . 0 

5 

6 

Dissolved Oxyger 

Purge Appearanc 

Sample Appearar 

Station: /H ^ ^ ^ 

Date: /I ' l^- ' f^ 

Sample time: ^ /_5 

STABILIZATION TEST 

Temp. 

oC 

/ / ^ 

);.r 
//•3 

rJ-< 

Conduct, 

umhos 

i : ? 2 »^^)L 

Conduct. 

@25 

fg<) 
75-0 

y ^ b 

y-Ji 

pH 

7,jf£, 
7.Vi 

7-V4 
- 7 . ^ t i 

Eh 

- . 5 - ^ 

Odor:/ /6 V«-}^«r*^'*Ja 

e: C - / * * / 

ce: B / « * > 

Comments: 

Others present: 

MWygrounciwater monitoring well WS: water supply well 

VOC semi-volatile general COD 

oil.qrease whirl pak Total metal 

others S t ^ g r " / S T T T A C ^ H ^ ^ S 

Well condition: ^ ^ ^ f > 

SW: surface water SE: sediment other: 

TOC nutrient cyanide 

Filtered metal 500 ml filter / 

T-
* Measurements are referenced from top of riser pipe, unless otherwise indicated. 



5"-5 

/Prv^y^>i \ l }^ Qry<yjf> Z . . . . . ^ ^ f^^^>'^ .l^'irS'^'i A -

^'^t^4\ _^-^^ -- - ̂  ^^^-''̂ y ,̂ s 

<̂ r̂̂ Y> Z — . - - 2 - - - ^ i . ~ ^ y ^ ( ^ - ~ Z - ' ^ 

/ ^ up'foi. ^.'̂ ^..>.. 3._.. K/̂ hĵ ^̂ / 3. 



Barr Engineering Company 
Field Log Data Sheet 

Client: W \ ^ <^C^h)^ 

Location: 

Project # : ^3 / V 1 - C ^ ^ T ^ L O 

Station: ^ f ) 

Date: ' ' / W f 3 

Sample time: ^ ^ 3 * ^ 

GENERAL DATA STABILIZATION TEST 

Ban-lock: Y N 

Casing diameter: 

Total well depth:* 

Static water level:* 

Water depth:* 

Well volume: (gal) 

Purge method: 

Sample method: 

Start time: 

Stop time: 

Duration: (minutes) 

Rate, gpm: 

Volume purged: 

Duplicate collected? 

Y 

1^ 

z?.^ 
7./^ 
Zt^A? 

J-r 
<7«-- I^Cc_ 

hi^\\erZ 

r— 
I7S 
AZO 

Sample collection by: J^^V^ ^ P ^ 

Time/ 

Volume 

' /o.<r 
2 / ^ , V 

3 n ^ 
4 

5 

6 

Temp. 

oC 

//7 
/ / . / 

( ( ' ( 

Conduct, 

umhos 

Dissolved Oxygen: / , ( h* \ } ^ 

Conduct. 

@25 

fS^o 

r^rco 

5''/ iD 

pH 

^ . H 

7 . 1 ^ 

^ . 2 C 

Eh 

/-^r 

Odor: / / ^ S 

Purge Appearance: h ' * ) ^ r j ^ J ' ^ J i ^ ^ ' -

Sample Appearance: f ^ ) L / p f ^ ^ ^ / ^ 

Comments: 

Others present: Well condition: ^ O ' ^ ^ t ^ 

^•MW^groundwater monitoring well WS: water supply well SW: surface water SE: sediment other: 

A 
VOC semi-volatile general COD TOC nutrient cyanide 

oil.grease whiripak Total metal Filtered metal 500 ml filter ^ 

others ^ C ^ C ^ I A ^ ^ ^ U J - ^ ^ 2 ^ 

Measurements are referenced from top of riser pipe, unless otherwise indicated. 



S b 

^ cx.vTJ^v^er60-

A l^Vv\o>J\CS-

c A \ \ ^^•^'^^'- '^rJ^y 

A i , .̂*'̂  ^« , s« 

PAK.ZL 
PW'^V 

AAf/̂ H-^eXvî ^) 

& v ^ Z 

C o ^ \ . ^ ( i J i i A . L ' i ^ 

l~L Z'U^^''^-hlh^y y / 

I u P ' » ^ ^ !̂*^*»•i ^ ' ^ 

^ v \x^y i 2 7̂ 1- - A ' ' ^ ̂  3 1^-

T>->A>«/)̂  2 

UCAJe^ V^rP^^ <-Z' y ^Kvvy^ "L 7z, e>>-l A-^/i-

//tJT. _Af'-Ps_f^L, ^ / V ^ Z^ 3_ tyi'^if j-ltol 

o 

r A 



Barr Engineering Company 
Field Log Data Sheet 

Client: / i J o / ^ ^ / / j . / . ^ 5 

Location: C o ^ k ' ? / N f \ 

Project* : 1 } / «̂  ^ - 0^^5 ^ ^ ^ O 

Station: (^ ^ 

Date: / 2̂ 1 f / ^ 7 

Sample time: / o ^ O 

GENERAL DATA STABILIZATION TEST 

Ban-lock: Y N 

Casing diameter 

Total well depth:* 

Static water level:* 

Water depth:* 

Well volume: (gaO 

Purge method: 

Sample method: 

Start time: 

Stop time: 

Duration: (minutes) 

Rate, gpm: 

Volume purged: 

Duplicate collected? 

Y 
-z 
i k s 
4>.^i 
9. a 
/ . ^ 

f^'>VA»'c 
y?tA;w 

— 

^ 

— 

— 

/v^ 

Sample collection by: V*^\r^ •^P'^ 

Time/ 

Volume 

1 ^ . o 

2 A>S 

3 ^ - ^ 

4 

5 

6 

Temp. 

oC 

//•5 
/ / . y 

//•7 

Conduct 

umhos 

Dissolved Oxygen: ^ . ^ J ^ s l ^ 

Conduct 

@25 

/ Z 7 r > 

/ i % r > 

I Z Z o 

pH 

7.̂ 7 
7.r̂  

7.:^/ 

Eh 

^ S ~ c ? 

Odor: ^/^S 

Purge Appearance: -J^h^SCj/^ <^/^ t - ^ 

Sample Appearance: .j^/rgT^T^^^^-tf^fearg*" S - t o l >*" 

Comments: 

Others present: Well condition: ^ 0 0 ^ 

^ V ^ grouncJwater monitoring well WS: water supply well SW: surface water SE: sediment other. 

VOC semi-volatile general COD TOC nutrient cyanide 

oil.grease whiri pak Total metal Filtered metal 500 ml filter / 

others ^ c ^ A - r t - c U J i A u ^ t 

Measurements are referenced from top of riser pipe, unless otherwise indicated. 



is 

^ cx.v^x.^*^^r6fl-

r-A ,\X 

3 Y ^ S ^ CrO)Z^lyf<zA.. L*.\rtr{ 

•Sto fhh'.'r^A '̂irSO.̂  J -

i...k..^/*^^^l<-A-J}-^l 

JT-^W, ^ ' ^ ^ v . 

-/ /^ Yy'^J-''^-h/;^-5 t ^ _ „ 

1 L.' rlu»Vw V » ^ ^ .3 l ^ 

_PA\A_ 
— - ( ^ , v ^ y ^ y i z- 2 - T^L >4-v*M5£rt 3 - . ^ -

d.y;5-^^e _fniU3..: €rt^y^..l^ V 2 - ^ « ^ 4 . . . > ^ ^ (-5-.. ^ ^ 

•i^\"^ ^Z/*'J^''^ 

H-2^^>-\ z i ^ ^ 2 . 

^t //ITL CLp' foL .i!?.'̂ >^_ !?<_ ^__ ___ t^!"!^..AJ^.L: .._3L__""'rjr:. 

- - / - 7tZZ.>iwVt. 

fiiUJ- -a 

jj>4^ l«,\^ 

S^lzr^,. 



Barr Engineering Company 
Field Log Data Sheet 

Client: / V o ' ^ ^ h ^ < - ^ " ^ 

Location: 6 A V > - ^ ^ ^ ^ V 

Project* : / 5 / H<^ - C^Ki^ ^ $ L r > 

Station: O ^^ 

Date: / i - / f / ^ J 

Sample time: / / o d^ 

GENERAL DATA STABILIZATION TEST 

Ban-lock: Y N 

Casing diameter: 

Total well depth:* 

Static water level:* 

Water depth:* 

Well volume: (gal) 

Purge method: 

Sample method: 

Start time: 

Stop time: 

Duration: (minutes) 

Rate, gpm: 

Volume purged: 

Duplicate collected? 

Y 
z 
71 

6 - U 
22. •̂  9 

3.r 
t7<^<^VV'<-
b 6 ^ ^ • ^ 

•— 

— 

Ifo 
^'o 

Sample collection by: S O ^ . , ^ * 5 ^ 

Time/ 

Volume 

1 / / . O 

2 zy.^ ' 

3 / 3 . D 

4 

5 

6 

Temp. 

oC 

/ ^ . r 

/ / . c . 

/o.f 

Conduct, 

umhos 

Conduct 

@25 

Dissolved Ox\'gen: 0 . ^ ^ * \ l ^ 

zAf^^ 
Z f , 6 o o 

pH 

7^7,^ 

7 . 7 i 

7 t̂ 

Eh 

^tt^^ 

Odor / ^ - T 

Purge Appearance: / / ^ ̂  / - / ^ ^ ^ / < . 

Sample Appearance: / / ^ / ^ / ^ » ^ L * ^ 

Comments: 

Others present: Well condition: ^ O o D 

^ m : groundwater monitoring well WS: water supply well SW: surface water SE: sediment other 

VOC semi-volatile general COD TOC nutrient cyanide 

oil.grease whiri pak Total metal Filtered metal 500 ml filter < = * ^ ^ 7 

others 42<L- aiA'^J-tk j i ^ e J r 

- f o y 

Measurements are referenced from top of riser pipe, unless otherwise indicated. 



^ 
;1V^ 

<Î  

rcX.VUVAer60- 3Y^ .JP Co;^J^(yriA- _ L < r y ^ 
^ 

kftt^\L Cl^ . J^ , .&>^^y^2 A.A .. (̂ J'̂ î 'ĉ  ^y//»^3 _ 2 -

T->A: J * ' ^ - ^ C*..'^...}n '. '. \ -^— 

- - ^ ^ \ - - ̂ ŷ̂  Z 2 - z-L - -^^£r t____ .3 
y\C)fy^i> _ . ; 

dy^Kl^g CTIIU) : . . _,l^>^-')« 7 - . .V.2- ̂ ryl .^J^'^'+. 

/ ^ 6 .̂̂ -; f-^L^ <^''y^_'^___ '_ ^ ^ 'Z'yy.jt.]^\. 

-J ' / — I L — ' f r t ^ , \ < L - — 



Barr Engineering Company 
Field Log Data Sheet 

Client: ^ o ^ y X s ^ k ^ * * ^ ^ ^ 

Location: O ^ )CA. p( (»4rV 

Project* : O l i f O ^ - ^ ^ ^ n 5 L " T ^ 

Station: 3 ^ 

Date: fZJ^/C^y 

Sample time: A ^ <^*^ 

GENERAL DATA STABILIZATION TEST 

Barr lock: Y N 

Casing diameter: 

Total well depth:* 

Static water level:* 

Water depth:* 

Well volume: (gal) 

Purge method: 

Sample method: 

Start time: 

Stop time: 

Duration: (minutes) 

Rate, gpm; 

Volume purged: 

Duplicate collected? 

Y 

7 . 

l ^ 
f'f) 

^ ^ ^ 

}X 
pt«>>V^ '̂̂  

b«».A«/ 

— 

— 

^ 

^ 

(^.o 
^ 

Sample collection by: Q'^V^^ ^ ^ t i 

Time/ 

Volume 

1 H,^ 

2 ^ O 

3 7 . ^ 

4 9 ' 0 

5 

6 

Temp. 

oC 

/ / 0 

ll.r 
/ / 4 

M-^ 

Conduct, 

umhos 

Dissolved Oxygen: 3 . 5 ' y,, ^ / ^ 

Conduct. 

@25 

n^(^ 
^ V o 

9'ZQ 

Q^O 

pH 

U L 

C.?3 

^ • ^ ^ 

^•n 

Eh 

-iif 

Odor /v1 / #/^<?c/y'o#~» 

Purge Appearance: c f t ^ Z " 

Sample Appearance: 

Comments: 

Others present: Well condition: • ' /SJ^ / l / ( / O S ^ 

MVy groundwater monitoring well WS: water supply well SW: surface water SE: sediment other 

VOC semi-volatile general COD TOC nutrient cyanide 

oil.qrease whiri pak Tcrtal metal Filtered metal 500 ml filter ZJI^ 

others S < ^ < ^ i S t t ^ J L ^ S^ tAJ&-

* Meeisurements are referenced from top of riser pipe, unless otherwise indicated. 



SS 

<Ẑ  ,vY> 

r<xycLV^er6r^ 

/4fXfcPic_<^X^_ 

T*I>4L_ _V^-^> 

--....PW'-V 

^ Y ^ ^ J A > C<})J^i ' tJriA^ /.*v«/{ 

- / ^ /^^A^)-'-^ h / J ^ ^ 

:^..ei„ 

2 l^L /5-K*M5£rt-—3 

.̂ ^y^^^^e f̂iifU). ^/^vp z_ 

f^ 
. ^ 

//trc Ak^'t^l-

^ K V v y i ? "Z-

W ê tyl /V>4ol4 

^2^ 2»-i /^ -^ ' /^ 

^/vvp 2^ _ ^ uiAt ^ i^ / 3L^ 



Barr Engineering Company 
Field Log Data Sheet 

Client: t ^ ^ r } ^ . ^ ^ < i ' . C'A-^ 

Location: C/sM-*^ "Pi t \p i V 

Pro ject* : ( 3 / V « \ - O ^ V T $ t ^ ? 

Station: 3 P 

Date: / V ] \ / ^ ^ 

Sample time: / ^ . , ? 0 

GENERAL DATA STABILIZATION TEST 

Ban-lock: Y N 

Casing diameter 

Total well depth:* 

Static water level:* 

Water depth:* 

Well volume: (gal) 

Purge method: 

Sample method: 

Start time: 

Stop time: 

Duration: (minutes) 

Rate, gpm: 

Volume purged: 

Duplicate collected? 

Y 
a 
3^-7 
5.sy 

ZSJ(o 

V.o 
f C t y b ^ \ C 

bt.'̂ V/ 
— 

y ^ 

— 

- -

7 ^ 
^ 

Sample collection by: y ^ f ^ , ^ V y 

Time/ 

Volume 

1 I 'L 

2 I h 

3 Z O 

4 

5 

6 

Temp. 

oC 

( l - l 
i i - l 
( I . </ 

Conduct, 

umhos 

Dissolved Oxygen: / - 0 ^ i / Z -

Conduct. 

@25 

/ " fyh 
/yzio 

ffo^o 

pH 

3'n 
"^-n 
^.n 

Eh 

-9 i 

Odor y ^ ^ 

Purge Appearance: r f I ^ O J C I ^ \ / ) / ) t ^ feJ 

Sample Appearance: /^ i^^A^/* - [ p j ^ / ^ j 

Comments: 

Others present: Well condition: ( > ' ^ ^ ] ^ 

' ^ \ ^ groundwater monitoring well WS: water supply well SW: surface water SE; sediment other: 

VOC semi-volatile general COD TOC nutrient cyanide 

oil.qrease whiri pak Total metal Filtered metal 500 ml filter ^ 

others 5 c c ^ c M i f J U J ^ ^ A - e ^ 

* Measurements are referenced from top of riser pipe, unless otherwise indicated. 



3P 

^ <xvuv^er6A-

A 

p.\U 

V ^ V ^ ' J ^ D -

PA\^ 
PW.'-V 

3Y^^A^ 

_. &v^Z 

<^>i4-t\i'>-'t6/t_ 

^ - t - v - j / * i _ 

{>-Kvr-r\o Z-

^ 
rJ.V 

U C J X , _ t>^ r <'H 

//1JX. .< l̂r.̂ -.t<^L_ 

T^^Ai^vjo 2_ 

( y r i r ^ 7_ 

/ ..AĴ /ẑ 'h'<^ HJ-^.S 2 . 

-2 - -zL / ^y -^^ - 3 - ^ ' 

-V2-^«^4. /V>4oJ4 

i / ^ e>-l A^/:/- 2. ^ ^ 

^ / V v p Z ' 3 -'^'^i'j^l _ .§.^' 



Barr Engineering Company 
Field Log Data Sheet 

Client: ^ J i V ^ ^ / ^ W OA^ 

Location: Q z ^ t ^ T l H ^ I 

Project * : | ^ / ^ <̂  - ^ O 3 3 $ ^ 5" J 

Station: / S 

Date: / ^ ' / ' 9 J 

Sample time: / ^ 0 0 

GENERAL DATA STABILIZATION TEST 

Barr lock: Y N 

Casing diameter 

Total well depth;* 

Static water level:* 

Water depth:* 

Weil volume: (gal) 

Purge method: 

Sample method: 

Start time: 

Stop time: 

Duration: (minutes) 

Rate, gpm: 

Volume purged: 

Duplicate collected? 

V 

z 
n.^ 

' ^ .AO 

14 
2. 

^ r ^ ' c . 

'Sv^ctr^ 
-

^ 

-

- ^ 

/ 2 ^ 

*>(?! pjrA 

Sample collection by; 

Time/ 

Volume 

1 ^ 

2 g 
3 / o 

" /2 
5 

6 

Temp. 

oC 

f2^^ 

/^•7 
/^•7 
/? .6 

Conduct 

umhos 

Dissolved Oxygen: ^ y * ^ 5 / ^ 

Conduct 

@25 

/76( ; 

/ i ^ o 

lUo 
1 ( 0 ^ 

pH 

2i<^ 
7.11 
7./< 

7.IO 

Eh 

' K 

Odor / ^ 5 . 

Purge Appearance: c / e ^ ^ 

Sample Appearance: ^ /•€rcty 

Comments: 

Others present: Well condition: t ? ^ ' c ^ 

^M\/^ groundwater monitoring well WS: water supply well SW: surface water SE: sediment other 

VOC semi-volatile general COD TOC nutrient cyanide 

oil.grease whiripak Total metal Filtered metal 500 ml filter ^ 

others s ^ r ArrAcUtra Cf^T, 
Measurements are referenced from top of riser pipe, unless otherwise indicated. 



/-S 

^ 

^ 
\X 

3r̂ ^A^ 

. & y ^ Z 

(3o >)4-c\\V t6/L. L<r^yty{ 

•Crzry_h. 

/ .. Z />AiA/c ^y//^3 _ 2 . ^ 

.__ PA\-\ 
PK^^».\> 

.^)A^'^^ fniU) 

^ . WJ-V/-VO 2.- 2-~ -z-L i ^ y ^ ^ — 3 <-^ 

l ^ / V >./)£> Z_ V ^ ^ M - _ - . ^ ^ ' ^ - . _ 

^ 2 ^ 2>^l A - ^ ^ 

"A^^: / / ^ CLf>'fOi. ^fV-/y!> X - fv^^I ' 

{ [ 

I 

J 

i 



Barr Engineering Company 
Field Log Data Sheet 

Client; /VTo^^U ^A4»>f^ O l ^ ^ 

Location: ( Z o | C « - ^ I A J 1 

Project* : l ^ 1 * i ^ - C?0 ^ ^ S L ^ > 

Station: 

Date: ^ 

\ ^ 

^ Z l i l ' \ 2 
Sample time: / 3 > 3 ^ 

GENERAL DATA STABILIZATION TEST 

Barr lock: Y N 

Casing diameter 

Total well depth:* 

Static water level:* 

Water depth:* 

Well volume: (gal) 

Purge method: 

Sample method: 

Start time; 

1 Stop time: 

Duration: (minutes) 

Rate, gpm; 

Volume purged: 

Duplicate collected? 

r 
2 . 

^ % i f 
5- .Z7 

z^.l% 
V.o 

pcy\ y \ ^ K 

bu :v 
— 

— 

^ 

_, 

-2.0 

^U y^3 
Sample collection by: O ^ K ^ ^ f j \ 

Time/ 

Volume 

' /z-
2 /C 

3 I O 

4 

5 

6 

Temp. 

oC 

/AT-

l ( . ^ 

Ii.-^ 

Conduct, 

umhos 

Dissolved Oxygen; 0^ $ ' ^^^A^ 

Purge Appearance: f 4 ! ^ ^ 4 l ^ ^ 

Conduct. 

@25 

VO 
Cj^Q 

^ ^ 0 

pH 

?'7a-
f-7/ 
?.yi 

Eh 

- > 3 

Odor )r^s 
/ 

Sample Appearance: ^ t ^ ^ i ^ 

Comments: 

yy/.AJ 

Others present: Well condition; ( ^ ^ ^ ^ Q 

l^W) groundwater monitoring well WS; water supply well SW: surface water St I: sediment other 

VOC semi-volatile general COD TOC nutrient cyanide 

oil,grease whiripak Total metal Filtered metal 500 ml filter T ^ 

others ' 5 c - < - O ^ J W ^ 3 ^ x « ^ 

* Measurements are referenced from top cDf riser pipe, unless otherwise indicated. 



/ p 

^ 

VA 

P ^ 

rcx.Yu.vMc.r6n-

*>4«tPk ( ^ ^ J A ) _ 

PA.v\__ 

3Y -̂.JA^ 

SrZ^Z 

6rrVjZ>2 

- ^ / ^ v / ) ^ Z. 

^!^>'i-eKi'>-'x6/L. Z . < ^ 

5 t o fli^hA.J^T-S>'̂ 1 A. 

J..A:..Jl^Al!^.*-J^^}, .. . . .2 

/ - ^ />A^!-'•»--W;^^-J 

_<^>^_Jr_ :? j ^ 

(^^^'Vjvryo 2 , - 2 - Z^L /fi'^MjCrt- _ - 3 . ^ . 

J/tTL __C^^-:fOL 

C r y y r ^ "Z. 

Q'fV'r^AA^ 

u : ^ 

2 . 

.,.^.__.._^:^yL._^J^( ^ . . JA^:^J2 l 

http://rcx.Yu.vMc.r6n


n- 'h (^-*3 

^ " ^ 

1̂  Os.VTJ^V'Afir^A-

A l^V'/VO'J^dS-

. P A v \ . " " . . . 1 " 
PWx\> 

d.y4Ki:^e.(TiU). 

Î Ŷ Â̂  

& z < ^ Z 

^A>^</> 2 

2 - 2 ẑ. v f " * ^ ^ - 3 ^^* 

V2^^^/l - ^ > ^ ' f 

1/2. ̂ J zit^H-

1 ^ 

j y l ^ CLP'fOi. ^ /wyo Z^ 3 _.._.u'/''jf.y-J^/ 



Barr Engineering Company 
Field Log Data Sheet 

Client: ^ ^ • r f \ S t i o ^ ^ 6 ^ k S 

Location: C O ) C ^ ~ * R v U J T 

Project* ; l l / 4 \ - Oo3 3 j ' ^ S ' 7 

GENERAL DATA 

Barr lock: ^ ^ 

Casing diameter 

Total well depth:* 

Static water level;* 

Water depth;* 

Well volume; (gal) 

Purge method: 

Sample method; 

Start time; 

Slop time: 

Duration; (minutes) 

Rate, gpm: 

Volume purged: 

Duplicate collected? 

Z^ 

l"2. 

3.4> 
4.5-? 

y.Y 

?^ra<^. 
t3Aiu*0<-

^— 

- -

^ 

^ 

l o S 
A b 

Sample collection by: < Q ^ ^ ^ 

Time/ 

Volume 

1 H . - ^ 

2 {,.5-

3 1 . 0 

4 I'O ''7 

5 

6 

Dissolved Oxyger 

Purg»5 Appearanc 

Sample Appearar 

Station: l ^ S 

Date: / ^ - / - * l J 

Sample time: { S o U 

STABILIZATION TEST 

Temp. 

oC 

/ / . / 

n. f 

/ / • ^ 

/ / . ^ 

Conduct, 

umhos 

•: / . ^ ^ ^ ^ ^ 

Conduct 

@25 

/«>»3 
9 0 0 

^ ^ 

S« 

pH 

7.:>^ 

7 . V 9 

7.57 

7 37 

Eh 

- r z 

Odor A * 

e; C / c ^ y 

ce: t/f^/ 

Comments; 

Others present: ^]) | JJi i lM 

MW: groundwater monitoring well WS: water supply well 

VOC semi-volatile general COD 

oil.qrease whiri pak Total metal 

Well condition; f ^ O U t > 

SW; surface water SE; sediment other 

TOC nutrient cyanide 

Filtered metal 500 ml filter ^ 

others 5 ^ r y finr/^\M> LVhZr, 

* Measurements are referenced from top of riser pipe, unless otherwise indicated. 



r-̂  

r<xvuv^e.r60- (^r^^ 

/^rv^Y^^\(^ _ SryOJf) Z 

... _T-Vk_ iH JcA. ^.^o^ z._ 

• • i ^ 

/ ^ >AA. -u j . / ; ^ ^ 

:? 

.._,. PA\A : . 
?X^^><i.\> 

C)P:l^'^e OBU) 

"Î "̂̂  ^^«-i*<-

4 \ ^ l^^_,_.^i^f'.lfOL ... 

; 

. 

: '; '-

• 

• - • • • • • : • • 

(^^.^Y^Z- - - - - 2 ~ 2.L- / f ^ ^ - - 3 1 ^ ' ' ^ — 

... ^>^-.p.. Z- V> ^M._..^4«'+_... _.3 ^ , 

\ ^ ^ " z '" 'V^2>-l /^^/^ 2 . ^ 
A 

^ / w ^ Z- 3 i^/-lr ^J^C/| ; ^ L^-^^^ 

: • ' i 

i 

, 1 

1 

J 

1 ' 1 , ! 

{ 

i 



Barr Engineering Company 
Field Log Data Sheet 

Client; / - i ^ r y \ ^ i ^ ^ . v ^ A - S 

Location; G < i > ' ^ ^ P l t \ t * \ 

Project* : i j / " H - 6 ^ " J ' 5 5 6 ^ 

GENERAL DATA 

Ban-lock; Y N 

Casing diameter 

Total well depth:* 

Static water level;* 

Water depth;* 

Well volume: (gal) 

Purge method; 

Sample method: 

Start time: 

Stop time; 

Duration: (minutes) 

Rate, gpm: 

Volume purged: 

Duplicate collected? 

V 
z. 

3Z . ( 

-b^z-
z%-^ 

H . ^ 
pc^-î V^vc 

bu.:W 

— 

— ^ 

- ^ 

— 

t*^ 

Sample collection by: 0 ^ y ^ , S | ? ^ 

Time/ 

Volume 

1 /Y 

2 / i r 
3 Z-} 

4 

5 

6 

Dissolved Oxyger 

Purge Appearanc 

Sample Appearar 

Station: ^ t > 

Date: l z \ \ f q ^ 

Sample time: / j T l ? O 

STABILIZATION TEST 

Temp. 

oC 

l i . - L 

t i l 

/ / r Z , 

Conduct 

umhos 

•: o.r^A 

Conduct 

@25 

Ih Y(î  

lb 1 ^ 

A > o 

pH 

f ^ y ^ 

^'5c> 

"i^M 

Eh 

-z-v 

Odor Y ^ ^ 

e: /l^j^/t. 

ce: / / / ^ ^ i ^ 

Comments: 

Others present: 

^ ^ groundwater monitoring well WS: water supply well 

VOC semi-volatile general COD 

oil,grease whiri pak Total metal 

Well condition; " ^ y t / o / ) 

SW: surface water SE; sediment other 

TOC nutrient cyanide 

Filtered metal 500 ml filter S 

others $ « ^ « - M u l J ^ ^ c J -

Measurements are referenced from top of riser pipe, unless otherwise indicated. 



^ i> 

^u 

\ (XvuvNfir'^r^ 

PA^.ii'.! r 

&M> Z 

<^>*i-t\i'>-'x6/t_ / . • t v « / ( 

/ y /y*4/ĉ  ̂ y//^'3 . 2_ 

2 - T^L ^ y ^ < ^ ^ 3 

( ^ 

{ v ^ ^ 

^ y >ij.K :p>g CTI(U3 i^>^ *'p_2_ _. 

W c ^ t>'Pir t-A' 

//ITL ^t^f^'f^L. 

( y r i r ^ 7-

^ / v ^ 7 -

V2^ ^ef4 / ^ / / ^ / ^ 

Vz- £>--( /^-^/^ 

^ ^ 

2. ^ 

3 i^L..^J^(_ % ^ " - ^ 



Barr Engineering Company 
Field Log Data Sheet 

Client: M?it7>^ Sf4».e«r <Uc^ 

Location; C O " ^ ^ T I A ^ T 

Project* ; l l ( A < \ . O o j Z ^ S ^ ^ 

GENERAL DATA 

Ban- lock; (?) N 

Casing diameter 

Total well depth:* 

Static water level:* 

Water depth:* 

Well volume: (gal) 

Purge method: 

Sample .method: 

Start time: 

Stop time; 

Duration; (minutes) 

Rate, gpm; 

Volume purged: 

Duplicate collected? 

t 

(A.S 
4.86 

fd 
Ar 

?if<>Uc. 

)^A>i.*V-

^ 

^ 

^ 

' — 

/ o r 
A/'O 

Sample collection by: ^£>f O J M 

Time/ 

Volume 

1 ;̂.5 

2 & 

3 7'S 
4 ^ . O 

5 J^.-f 

6 

Dissolved Oxyger 

Purge Appearanc 

Station: 7 ^ 

Date; i Z ' f - ' f S 

Sample time; / f i O ^ 

STABILIZATION TEST 

Temp. 

oC 

i ? 
•̂? 

^ .q 
^ ? 
<>.y 

Conduct, 

umhos 

-'-^.r lr.\}L 

Conduct 

@25 

Kid 

^7^ 

77o 
7jro 

75b 

pH 

^.fr 
^ ^ v 
^ . ^ ( 

iJt 
^.il 

Eh 

t/^ 

Odor Kr.> ^,J*-^'(kja 

e: ^ ^ i c s : ^ r 4 A i ^ 

Sample Appearance: Cir*>K^ '^M.JjZ> ̂  

Comments: 

Others present: 

MW: groundwater monitoring well WS:' 

VOC semi-volatile qene 

oil.grease whiri pak Tc 

others 3 ^ M-t»«CV-tk.f::i 

water supply well 

ral COD 

)tal metal 

CvST 

Well condition; 

SW: surface water SE; sediment other 

TOC nutrient cyanide 

Filtered metal 500 ml filter / 

Measurements are referenced from top of riser pipe, unless otherwise indicated. 



^ (Xvuv^er^A-

Z ( ^VWO>J\CK 

/4rt:tP)c ( ^ X ^ , . 

....&Y^.Z ^^.f/.^'h'.'i. IKSo^ A...*^. 

~&/^_^z>2 ___ I ..A ./^/*t^h.(<-i-ji/zii ._ 2 _.«::: _ 

Cf}ŷ ___̂ _ 1 : j ? ^ ^ ^ _ 

(^.^^^.-2- 2- -ZL- z^y^i^ -^ 3 ^ . 

dyAKi::«>e_.(TijU3 , . ]̂ >A/-.)£> Z- _. ̂ \^. c t̂A. Af^^l i-

( y t r u ^ "Z- 72,2>^l /V-^/f 

AVy 
y p i r j _.6f'/̂ _if< /̂-_ ; Jz"/"^^.!^-

2 . 

^.._. i z i d L - ^ l ^ L . -_.3L 

— / 

.5=2' 

4 J _(>._(Ai.V_\.-

-̂  _51>_^._K V.__ : _ _ l ^ 5 o y ._i>::C_-. 

_Jp*_9_<--.!l- - \ ^ - ^ ^ L ^ -



Barr Engineering Company 
Field Log Data Sheet 

Client: / ^ ( .TH . J ^ V S 6f^^ Station; " 7 ^ 

Location; C ^ \ L < . ( ^ ^ 4 * J \ - Date: fu / ( | ?7 

Project* ; O I H *\ - ^ ^ ^ T 5 ^ f j Sample time; 7 6 - ^ ^ 

GENERAL DATA STABILIZATION TEST 

Barr lock; Y N 

Casing diameter 

Y Time/ 

Volume 

Temp. 

oC 

Conduct, 

umhos 

Conduct. 

@25 

pH Eh 

Total well depth:* 3V.5^ 1 ^ ^ [LZ^ l ^ ^ ^ 522L 
Static water level: s-^ii \ % ^ f f f /<ifOO 9^7f 
Water depth: M i i- ' i II-1 l ^ ^ v %76 zlL 
Well volume: (gal) v.s 
Purge method; 2y^^A}k. 
Sample method: 6^A«/ 

Start time: Dissolved Oxygi '"• U ' ^ ^ / ^ Odor Y i ^ 

Stop time; Purge Appearance: jA^ A ' - ' ^ y ^ 

Duration; (minutes) Sample Appearance: i Q h ^ / ^ ^ i / ^ 

Rate, gpm: Comments; 

Volume purged; U lA 
iiji." I/'. 

Duplicate collected? 

Sample collection by: w' 3 ^ ^ S^^ 

Others present: Well condition; A^v^ 
MWgroundwater monitoring well WS: water supply well SW; surface water SE: sediment other 

VOC semi-volatile general COD TOC nutrient cyanide_ 

oil,grease_ whiri pak_ Total metal Filtered metal 500 ml filter 

others ^ g ^ iJbUvU M^<^ 
* Measurements are referenced from top of riser pipe, unless otherwise indicated. 



y^j> 

f^tU 

^ a.vuv«\er60~ 

/^rv^y^n\0^ __S>-y^.Z 

PAvVZZl ' 

^ ^ > ' 4 - t x i V » 5 ^ L'e.. ircr{ 

A^rr^yy 2-

^ ^ . f / ^ H ^ . . l K S > ' ^ ' i . 

I- l-.Z>)^*Vi-^ W i ^ j 

2'~ 

u-̂ -

(^^.wyo Z. 2 - -2.L / ^ ^ ^ ^ " 3 t ^ - l ^ - — 

^ \ 

^y/q->^i^e..(^Ti(U3. \A!>r./\y*f£> Z— .Vz-^tyl-_-^^'+_, 

. ^ ^ " . i . ^; _ ; V i , H .z^^'^... 

lA^_:.._._ .̂yF.zf̂ L. ._ Jy^'^.J^. 

2. 

3__ -K^ 'L ±.}^L:. . _- 3... 

|_L.-._._.^.,^_.__^^.^.^^_^^_ 

Z 

?5)H - / -

' t I 



Barr Engineering Company 
Field Log Data Sheet 

Client; ^I**M^J^ S»^*«.er ^w- *^ 

Location: C o t c ^ j X - A ^ r ^ T 

Project* : (*> / 4 ^ - 0 6 3 " S S t S ' > 

Station: ^ ^ 

Date; / ? - = ^ - *» "^ 

Sample time: * ^ ^ ^ 

GENERAL DATA STABILIZATION TEST 

Ban-lock: Y N 

Casing diameter 

Total well depth;* 

Static water level:* 

Water depth:* 

Well volume: (gal) 

Purge method: 

Sample method: 

Start time; 

Stop time: 

Duration; (minutes) 

Rate, gpm; 

Volume purged: 

Duplicate collected? 

y 
ẑ  

1 ^ 
s-.^a 

^.5-
I.S 

?^t^\c^ 

/5*^«we*^ 

^ 

^ 

^ 

^ 

7'< 
/ / ^ 

Sample collection by: 5 5 / Q j * l 

Time/ 

Volume 

1 4*^ 

2 6 
3 7 S 

4 

5 

6 

Temp. 

oC 

7H 

7 9 

7^ 

Conduct, 

umhos 

Dissolved Oxygen: y. ^ * ~ i / ^ 

Conduct 

@25 

Zc'o^a 

Tc^* 

z^^ 

pH 

^•?<^ 

^ ' 3 7 

Eh 

-i-7S^ 

Odor.J /̂Z*A^ cUf^ 

Purge Appearance: cX ««v<̂  

Sample Appearance: t A " * ^ 

Comments; 

Others present: Well condition; 

[ ^ ^ groundwater monitoring well WS: water supply well SW; surface water SE: sediment other: 

VOC semi-volatile general COD TOC nutrient cyanide 

oiI,qrease whiripak Tcjtal metal Filtered metal 500 ml filter ^ 

others " S e e ^ Jk:\7A<SUtfC> ^ " ^ T . 

* Measurements are referenced from top of riser pipe, unless otherwise indicated. 



•7-̂  

S^ cy.vuv\er6rL 

A V*^VVvo>-'^C^-

'/4/stpic Cnr̂ :jd._. ..&>^.^P:^ 

TvU_... 

PAA_ 

( ^ ^ . y y 2. 

(^-»'vrv)0 Z," 

< ^ > ' 4 I X I V T 6 A . 

510 */iu f̂'c /AvSo^ 

2 -2^1. ẑ -"*̂ *̂ ^̂  3 

d.y/5-KCCi)e (jbU) .;_ ._.^>^;^P..2-

(̂ y A>^^£- (^A^-u-f^l*^ 
O ' Y ^ J ^ "L 

. V 2 - ^(v4 /V/^/4 

/ / ^ . ^u-tiXH- ' ....(y''̂ ^A .̂_ „ . ^ . . ^ ^ - J L y-J^i 

^ / 

Hi^P^i' /^^H- ( ^ ^ 



r'-̂  

PARAMETER GROUP CONTAINER LEVEL 

AMMONIA 

x;'^^.^ARSENIC (III.V) 

\ AS.CD.PB.SE, 

THIOCYANATE 

PAH (Table 2.4-8) 

PHENOLS (Table 2.4-8) 

CYANIDE (TOTAL) 

CYANIDE (AMENABLE) 

WEAK ACID DISSOCIABLE CN 

VOCS CLP-TCL 

- GROUP 

GROUP 

GROUP 

2 

2 

2 

CItOUIW.2 

GROUP 

GROUP 

GROUP 

GROUP 

GROUP 

GROUP 

GROUP 

2 

2 

2 

2 

2 

2 

2 

500 PLASTIC + H2S04 

1 L PLASTIC + HN03 

1 L PLASTIC -1- HN03 

m •" 

m 

2 2L AMBER GLASS 

M 

1/2 GAL PLASTIC+NAOH 

A' 

m 

3 VOC VIAT,S -1- HCL 

1 

2 

3 

2 

3 

3 

3 

2 

2 

3 

f o y i'v,-^ 1?^ 



Barr Engineering Company 
Field Log Data Sheet 

Client: / i / b / ^ ^ A - v u ^ A ^ 

Location; C x i t C f ^ ^ ^ ^ 

Project* : / > / V ^ - G ^ > 35£. ^ } 

GENERAL DATA 

Ban-lock: Y N 

Casing diameter 

Total well depth;* 

Static water level:* 

Water depth:* 

Weil volume: (gal) 

Purge method: 

Sample method: 

Start time: 

Stop time: 

Duration: (minutes) 

Rate, gpm; 

Volume purged: 

Duplicate collected? 

r 
2. 

:>y.^y 
i . (^Y 

2 ^ 
V.s-

i ? ^ ^ ^ C c 

fc>tMW 

^ — 

— 

- ^ 

- -

z^r 
M^ 

Sample collection by; i 73M, S t ^ 

Time/ 

Volume 

1 / 3 » ' ^ 

2 / ^ . A 

3 t ^ • ^ 

4 

5 

6 

Dissolved Oxyger 

Purge Appearanc 

Station: ^ 0 

Date; / 2 - / z / < ^ 3 

Sample time; C39t>^ 

STABILIZATION TEST 

Temp. 

oC 

\ tZ i 

/d .o 

''•I 

Conduct, 

umhos 

•: O.^^JL 

Conduct. 

@25 

ro,9dc) 

I f^JO 

\ ]0^<i 

pH 

%M 
^ .dO 

7 ^ ^ 

Eh 

f i l 

Odor A ^ ^ 

e: / A - < S ^ 
1 

Sample Appei.iance: ^ t ^ ^ ^ / L . . 

Comments; 

Others present; 

W?h groundwater monitoring well WS: water supply well 

VOC semi-volatile general COD 

oil.grease whiri pak Total metal 

Well condition; ^ t $ V ^ 

SW; surface water SE: sediment other 

TOC nutrient cyanide 

Filtered metal 500 ml filter 3 

> 

others 5 ^ < - ^-^d^UsA*^ s ^ * ^ 

Measurements are referenced from top of riser pipe, unless otherwise indicated. 



7 *^ 

•f-,,\vV 

^ cx.vTxv\«=.r6fl-

A V^VVVo>J>0-. 

.PA\ ' \ . 
PK«,v»wV> 

^^vvf5 z 

^ / v ^ ^ 2 

Oo>'i<'v,iV«6/^ 
• ^ 

J / . /^y^J-'-i- f/^^^ 

2 - 2^1. -/̂ v^MjCrt. . . , 3 ^ . ^ 

V2-^«y\ /t^>4Dl4 5> ^ 

Vz.e>-I ^ > ^ ^ / ^ ^ 

^W \V //ITL. ^''^_:.f^L _ ^/VvJO Z-- 3 _ u-̂ lf *̂  Ĵ OJ ^ iyZ 

/ L-

1; V^M, 

- ^ 

4- 3^« -^ 



Barr Engineering Company 
Field Log Data Sheet 

Client; f ^ o H ^ T ^ S / ^ » ^ ^ <$>AS 

Location; C o Y - ^ T U ^ T 

Project* ; / ^ / ^ •=( - <J>0 5 T S ' L S " J 

Station: l W - 1 

Date: ( Z ' h ^ S 

Sample time: / { 2>0 

GENERAL DATA STABILIZATION TEST 

Barr lock: ( 9 N 

Casing diameter 

Total well depth:* 

Static water level:* 

Water depth;* 

Well volume: (gal) 

Purge method: 

Sample method: 

Start time: 

Stop time: 

Duration: (minutes) 

Rate, gpm; 

Volume purged; 

Duplicate collected? 

lo 
2 ^ ^ 1 
( , . & ^ 

2-<i.3'/ 
^3 

^ K r - \ . 

U M 

— • 

— _ 

z/r 
• t ^ 

Sample collection by: Z>J fV _^ D / 

Time/ 

Volume 

1 n^ 
2 m 

3 2 1 ^ 

4 

5 

6 

Temp. 

oC 

iz.^ 
(Z.S 

IZ.J 

Conduct 

umhos 

Dissolved Oxygen: O > ^ * ^ ) L 

Conduct. 

@25 

y ^ t l 

yp^o 
l7oO 

pH 

<i.yy 
^ / ? 

^ . ^ / 

Eh 

-7y 

Odor / / - ? 

Purge Appearance: c l '^ ' ^ • ^ 

Sample Appearance: c/«a,^Jy' 

Comments; 
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BARR ENGINEERING CO. 
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FIELD LOG COVER SHEET 

WATER SAMPLING 

Client: North Shore Gas Project Number: 13/A9003JSL53 

Technicians: Eric Gabrielson, Dave Melmer 

Sampling Period: 9/30/93 

10/1/93 

Weather: 

Date Temperature 

9/30/93 40 F 

10/1/93 65 F 

Wind Speed 

5-10 mph 

10-15 mph 

Wind Direction 

SW 

W 

Cloud cover 

0 

100 

All of the sampling containers were shipped directly from Ch2m Hill 

Laboratory in Montgomery, Al. to the site in Waukegan. All sample containers 

were shipped directly from Waukegan to Montgomery, for analysis. 

Two field/equipment blanks were taken in the field. PRC split on Fb-2 

using water we received from Ch2m Hill. 

Three field duplicates were taken called; M-1, M-2, M-3. M-1, was taken 

at well MW7D. M-2, was taken at weirMW6D. M-3, was taken at MWIOS . At well 

MW12S an MS/MSD was taken for QA/QC purpose. 

PRC accompanied us throughout most of the sampling period, and split oii 

wells MW12S, MW12D, MW14D, and MW15D. 



FIELD DATA REPORT 

North shore gas 
Project number: 1349003JSL53 
Technicians: Eric Gabrielson, and Dave Melmer 

1 Sampling 
location 

MW12S 
MW12D 
MW9D 
MW13S 
MW13D 
MW14S 
MW14D 
MW15S 
MW15D 
MWllS 
MWllD 
MW7S 
MW7D 
MW6S 
MW6D 
MWIOS 
MWIOD 
MW8S 
MW8D 

1 MW9S 

Date 

9/30/93 
ir 

II 

It 

It 

II 

II 

tl 

It 

10/1/93 
It 

» 
II 

II 

II 

It 

It 

M 

11 

It 

Temperatu 
C 

16.0 
12.0 
13.0 
16.0 
12.0 
16.0 
13.0 
16.0 
12.0 

n.o 
13.0 
16.0 
12.0 
15.0 
12.0 
15.0 
12.0 
17.0 
13.0 
16.0 

Conductivi 
25 C 

500 
2000 
9500 
400 

11500 
500 
500 
600 

3000 
2000 
3000 
850 

13000 
1200 
17000 
500 

15500 
1000 
10000 
2000 

pH 

6.88 
7.07 
7.85 
6.90 
8.47 
7.05 
7.67 
6.78 
6.70 
7.05 
7.09 
6.38 
8.70 
7.41 
7.84 
7.47 
8.47 
7.10 
8.73 
6.18 

Static 

2.78 
2.75 
5.52 
3.73 
3.76 
1.08 
1.24 
2.10 
2.16 
5.31 
5.43 
4.42 
4.85 
6.51 
6.62 
6.05 
6.11 
3.55 
3.24 
5.27 

Elevation 

---— 

Eh 

-hS.O 
-6.0 

-58.0 
-6.3 

-92.0 
-12.0 
-60.0 
+15.0 
+9.0 
-12.0 
+6.0 
+32.0 
-104.0 
-30.0 
-49.0 
-30.0 
-90.0 
-13.0 
-106.0 
+41.0 

DO 
mg/L 

2.2 
1.5 
* 

2.8 
4 

2.9 
2.9 
2.8 
5.5 
3.1 
2.6 
2.2 
2.1 
3 

1.8 
2.5 
2.2 
2.1 
2.3 
2.1 1 

* = Possible damage to probe if used in this well. 
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North shore gas, Waukegan 

Well 
name 

SG-1 
SG-2 
SG-3 
Z-1 
Z-2 

Harbor 
MW12S 
MW12D 

P-105 
MW13S 
MW13D 
MW14S 
MW14D 
MW15S 
MW15D 
MWllS 
MWllD 

P-107 
MW3S 
MW3D 
P-102 

MW7S 
MW7D 
P-104 

MWIS 
MWID 
PW-1 
P-106 

MW6S 
MW6D 
MW5S 
MW5D 
MWIOS 
MWIOD 

P-103 

Measuring 
point 

elevation 

588.24 
588.23 
588.52 

589.07 
587.76 
587.62 

588.45 
588.51 
587.89 
588.47 

589.44 

, Illionis 9/29/93 
SJB,DDM,JEG.DJM. 

Water 
level 

depth 
1.24 
1.34 
1.40 
4.46 
2.73 

2.78 
2.75 
0.79 
3.73 
3.76 
1.08 
1.24 
2.10 
2.16 
5.31 
5.43 
1.76 
5.09 
5.11 
5.38 
4.42 
4.85 
5.81 
4.81 
4.68 

6.51 
6.62 
6.16 
6.77 
6.05 
6.11 
6.47 

Total 
well 

depth 

12.4 
7.0 

12.0 
33.0 
10.8 
13.0 
33.0 
11.5 
30.5 
12.0 
29.0 
14.0 
30.5 
11.6 
15.0 
30.7 
15.0 
15.5 
34.3 
15.0 
19.6 
29.6 

16.5 
29.0 
16.2 
28.5 
16.2 
32.6 
15.2 

Water 
level 

elevation 

583.15 
583.12 
583.14 

583.26 
582.95 
582.94 

581.94 
581.89 
581.73 
581.70 

582.97 

comments 

actual staff gauge reading 
actual staff gauge reading 
actual staff gauge reading 
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1 WeU 
name 

MW8D 
MW4S 
MW4D 
MW9S 
MW9D 

Z-8 
Z-9 

Z-10 
EPA? 
EPA? 
EPA? 
EPA 

Still Wl 
Still W2 

Measuring 
point 

elevation 

589.17 
589.06 

Water 
level 

depth 
3.24 
2.96 
2.72 
5.27 
5.52 
4.31 
4.20 
3.61 
6.92 
3.79 
3.82 
3.76 
3.59 
4.45 

Total 
well 

depth 
30.0 
12.1 
32.1 
15.0 
34.0 
33.6 
21.9 
10.1 
12.8 
17.0 
8.7 

Water 
level 

elevation 

586.21 
586.34 

comments 

harbor 1 



Barr Engineering Company 
Field Log Data Sheet 

Client: W t ^ - L c ^ C A ^ j 

Location: 

Project # : / I . / V? - O b \ y S L T j 

Station: /y\ \rJ JZS-

Date: ^ / ^ ^ / ^ J 

Sample time: J? ''•V 3 . 0 

GENERAL DATA STABILIZATION TEST 

Barr lock: Y N 

Casing diameter 

Total well depth:* 

Static water level:* 

Water depth:* 

Well volume: (gal) 

Purge method: 

Sample method: 

Start time; 

Stop time: 

Duration: (minutes) 

Rate, gpm: 

Volume purged: 

Duplicate collected? 

r 
2 " 

) 2 . 0 

:^,7^^ 

1 2 - " ^ -

/ • C 

pwAi-:')^ ^ 

1 

0 9>'-(̂ ' 

0<l^6'Z 

4 
1 

i 

Reviewed by: 

Time/ 

Volume 

1 -yO^O 

2 C)S</ 

3 Og'^-'Si 

4 

5 

6 

Temp. 

oC 

; j . :? 

/ : - . V; 

Conduct, 

umhos 

A J O 

^':,o 

.'/.-9 

Dissolved Oxygen: ^ . 7 «-, x / /__ 

Conduct 

@25 

^ O O 

pH 

o ' . Z ^ 

6.^^ 
i • î >' 

Eh 

i-S.U 

Odor: /V6> 

Purge Appearance: j ; --\r* 

Sample Appearance: j;,'iiisf^ 

Comments: i/o 'f^ , ' o — • i l - : ' . ' • - - - '--'C 

1̂5 ^^^ At 5 ^ 

Sample collected by: Ci "^Vn ^ J ^ ( r - others present:' y^i irU. 'Fo6?-C.-^ 

MW: groundwater monitoring well WS; water supply well SW: surface water SE; sediment other: 

VOC 5 semi-volatile j 5 "^ ' general \ COD 1 TOC V nutrient cyanide \ 

oil.grease 1 whiri pak Total metal 

others 

Filtered metal / 500 ml filter J 

4—^-

' Measurements are referenced from top of riser pipe. 



Barr Engineering Company 
Field Log Data Sheet 

Client: W < x ^ l ^ ^ ^ ^ 

Location: 

Project # : \ l / ' j ' } - 0 0 X T-SL -TJ? 

Station: ^ u 1 z O 

Date: ^ h<^ } 'M 

Sample time: / ^ 3 0 

GENERAL DATA STABILIZATION TEST 

Ban-lock: Y N 

Casing diameter 

Total well depth:* 

Static water level:* 

Water depth:* 

Well volume: (gal) 

Purge method: 

Sample method: 

Start time: 

Stop time; 

Duration: (minutes) 

Rate, gpm: 

Volume purged: 

Duplicate collected? 

Y 
2" 

l l . O 

2.1 r 

l o . Z s -

v.? 
1 - • - ' 

J f ^ ^ 

0^''^' 

Z I 

I 

2 € 
ffD 

1/ - — 
Reviewed by: v i ^ j 

Time/ 

Volume 

1 /66^/ 
2 7 0 C'A-' 

3 2 5 .<^/ 

4 

5 

6 

Temp. 

oC 

' I .C 

)7.0 

/ / . c 

Conduct, 

umhos 

/?: ' -

W'-Co 

(Sco 

Dissoived Oxygen: 4^5-rf- / , i j 

Conduct 

@25 

2QCO 

pH 

r. r̂ '--

7.^9 

-^.o"! 

Eh 

-H.O A 

Odor: / / D 

Purge Appearance: ' ^ ( r i , ' - •; ' "--.oicr-^ \ V ( . ^ C-lejv^^ 

Sample Appearance: C \c^<^^r 

Comments: / ^ J ? C ^ i^ -^^ ^ 

Sample collected by: f̂  i ^ ^ / 3 " ^ ^ Others p r e s e n t : ^ ^ i - V ^ I d S ^ ^ - "^W^ 

MW: groundvvater monitoring well WS; water supply well SW: surface water SE: sediment other 

VOC ^ semi-volatile AA> general / COD / TOC / nutnent cyanide / 

oil.grease / whiri pak Total metal Filtered metal 500 ml filter Z ^ 

others 

.feK 

* Measurements are referenced from top of riser pipe. 



Barr Engineering Company 
Field Log Data Sheet 

Client: / 2, V ^ 0 o i ^ SL ^ 3 U ^ w L ^ Q ^ 

Location: 

Project # : 1 1 / Lf ^ - o O 2 T ^ T a 

Station: ^ " ^ \ ^ 

Date: 9 ~ J'O - ^ .? 

Sample time: / / / *S* 

GENERAL DATA STABILIZATION TEST 

Barr lock: Y N 

Casing diameter 

Total well depth;* 

Static water level:* 

Water depth:* 

Weil volu.me: (gal) 

Purge method: 

Sample method: 

Start time: 

Stop time: 

Duration: (minutes) 

Rate, gpm: 

Volume purged: 

Duplicate collected? 

r 
z 
>y 
^.fz 

Bsm 
^.l 

-AiM^'Ai( 

b> ' 1 w~ 

^fii 

Reviewed by: 

Time/ 

Volume 

1 6 ^ ^ c.j>\ 

2 

3 

4 

r*> 
6 

Temp. 

oC 

\1.0 

Conduct, 

umhos 

?5oo 

Dissolved Oxygen: j A O 

Conduct. 

@25 

^ ' D O O 
1 

pH 

7.^^ 

Eh 

^ 5 ^ 

Odor: V ^ 

Purge Appearance: wcW Mov. î  <^\*.^-\\\ \J<- a, U/»',\oy 

Sample Appearance: 

Comments: u U l c^iv<l > { ^ i l i i ^ W VN^^-^ y , 

Sample collected by: C S V ^ ^ ! ! ^ L . Others present: 

MW: groundwater monitoring well WS: water supply well SW: surface water SE; sediment other: 

'7 O SCc ^ ^ 
VOC y semi-volatile •<, general -̂ ^ COD 

oil.qrease / whiri pak Total metal 

/ TOC ^ nutrient - ^ cyanide 

Filtered metal ( 500 ml filter 

4 — 

others 

t>o 

* Measurements are referenced from top of riser pipe. 



Barr Engineering Company 
Field Log Data Sheet 

Client: W t , . \ c ^ u ^ 

Location: 

'Pro jec t * : / ^ / 7 ^ • QQ>^ " ^ g ^ C-^ 

GENERAL DATA 

Barr lock: Y N 

Casing diameter 

Total well depth:* 

Static water level:* 

Water depth:* 

Well volume: (gal) 

Purge method: 

Sample method: 

Start time: 

Stop time: 

Duration: (minutes) 

Rate, gpm: 

Volume purged: 

Duplicate collected? 

2 

^ B . o 

3.75 

i.v7 

f r ^ 

f ' - /h\^^/c-

^A, ] (y 

I l l O 

-—-

/ . o 

l o 
/ /o 

Reviewed by: 

Sample collected by: ^ ' 5 K) 

MW: groundwater monitoring well 

VOC •-^ semi-volatile O 

oil, grease whiri pak 

Time/ 

Volume 

1 M 
2 <^0 

3 7 . r 

4 <^ .0 

5 

6 

Dissolved Oxyger 

Purge Appearanc 

Station: y r c ^ /_$ S 

Date: ^ / / f i / ^ J 

Sample time: / 5 3 <̂  

STABILIZATION TEST 

Temp. 

oC 

(i-° 

y^o 

A-i^ 

Conduct, 

umhos 

J^a 

3ZO 

^ZO 

3,^< 

•: ;?g 

Conduct 

@25 

voo 

pH 

(..if 

^ . ^ ^ 

^ . ^ . 5 

^. ^(i) 

Eh 

- c ^ 

Odor: ^^(7 

e: 6 / c ^ r 

Sample Appearance: d/«-*>/" 

Comments: 

•3?r^ 

WS; water supply well 

general COD 

Total metal 

Others present; 

SW: surface water SE; sediment other 

TOC nutrient cyanide 

Filtered metal 500 ml filter ' 

( 

others 

^ 

* Measurements are referenced from top of riser pipe. 



Barr Engineering Company 
Field Log Data Sheet 

-'J—~i : - : " " = = - r . ^ s i = 7 - •• - - i - ^ - a z j - i : . =. 1 . ^ . -• — • •_ —• - • - = 

Client: W c x ^ VCK^CA,^ 

Location: 

Project # : [1^ / l j (j . 0 b^ ^ ^ L , ^ ^ 

Station: \ ^ ^ A ) l ^ 

Date: ^ j z o j ^ % 

Sample time: / J ' ^ S " 

GENERAL DATA STABILIZATION TEST 

Barr lock; Y N 

Casing diameter 

Total well depth;* 

Static water level:* 

Water depth:* 

Well volume: (gal) 

Purge method: 

Sample method: 

Start time: 

Stop time; 

Duration; (minutes) 

Rate, gpm: 

Volume purged: 

Duplicate collected? 

r 
z 

33--

^ •76 

2 ? . i / 

^ • 7 

P*^>iUj,C 

b^-V 
— • 

- — 

Ao 

2o 
A/o 

Reviewed by: 

Time/ 

Volume 

1 / o 

2 / ^ 

3 J?0 

4 

5 

6 

Temp. 

oC 

l2.0 

/ 2 . 0 

/ 2 . 0 

Conduct, 

umhos 

^ Q i O 

^ 0 0 0 

?doo 

Dissolved Oxygen: ^ Z ' ^ ^ \ / L 

Conduct 

@25 

\itzoo 

pH 

?.yy 

^ • ^ ^ 

^ . v 7 

Eh 

-?z 

Odor Y'^-S 

Purge Appearance: ft'o^l,-!- / ^ t ^Lcy ^ 1 - c l - - - ' 

Sample Appearance: / I " > H ^ / ^ ' - »4O/ " 

Comments: 

Sample collected by: D ' S ^ ^ ' ^ f ^ ' ^ Others present: 

MW: groundwater monitoring well WS; water supply well SW: surface water SE; sediment other 

VOC 3 semi-volatile A-^ general COD 

oil.grease ( whiri pak Total metal 

TOC nutrient cyanide 

Filtered metal 500 ml filter •' 

others ^ ^ e A ^ k X X S h ^ r ^ < ^ ^ J S ^ J ^ ^ A ^ 

* Measurements are referenced from top of riser pipe. 

file:///itzoo


Barr Engineering Company 
Field Log Data Sheet 

Client: VVcvJ\^c^^ 

Location: 

Project # : l ^ / ^ ^ j - ^-^-^ ^ 5 ^ ? ? 

GENERAL DATA 

Barr lock: Y N 

Casing diameter 

Total well depth:* 

Static water level:* 

Water depth:* 

Weil volu.Tie: (gal) 

Purge method: 

Sample method: 

Start time: 

Stop time; 

Duration: (minutes) 

Rate, gpm: 

Volume purged; 

Duplicate collected? 

X 
"2 

lis 
L O " ^ 

j o . ^ l 

J. (. 

pc^i'iWNvc 

bo^l^r 

l.O 

//.r 
//o 

Reviewed by: 

Station: l ^W 1 i^ ^ 

Date: ' ^ ' ' S ^ - ' ^ ^ 

Sample time: 1 STCJD 

STABILIZATION TEST 

Time/ 

Volume 

1 .̂r-

2 7 . 0 

3 - B . ^ 

4 zco 

5 / / . J -

6 

Temp. 

oC 

Z^.o 

l/>.o 

J6.0 

/ / . o 

/C- 0 

Conduct, 

umhos 

7oo 

"Zoo 

9oo 

^oo 

90 o 

Dissolved Oxygen: A - i f^^ / Z . 

Conduct. 

©25 

^ C O 

pH 

^ ^ ^ S 

7. zo 

<^'9J 

7 . 0 0 

y . o s -

Eh 

- / ? . o 

Odor /V& Vv/tcT" 

Purge Appearance; fcit\-<l- A'"^'^ 

Sample Appearance: h lK t ^ r i t h ^ i ^ 

Comments: 

Sample collected by: •^V*^ , " Z ^ ^ ^ 

MV/: groundwater monitoring well WS; \ 

VOC J 5 semi-volatile ) qene 

oil.grease whiri pak Tc 

others 

Others pres e n t : ^ T ^ , K — f i ^ ^ ^ ' 

^-ater supply well SW: surface water SE; sediment other 

rai COD TOC 

taJ metal Filtered me 

;̂ <̂ C G M * J ^ I s r i ^ 

: nutrient cyanide 

tai / 500 ml filter / 

^ i>^/5^ { : ; i l J 

^~7i5 

• 

* Measurements are referenced from top of riser pipe. 



Barr Engineering Company 
Field Log Data Sheet 

Client; VN/ gy.̂  Vo>^yJ 

Location; 

Project • 1^ / yC, - 0^1^ ^ t < r ^ 

Station: P W )i^ l/]) 

Date: ^ j I c ^ / ' \ ' < . 

Sample time: I 5~3 "^ 

GENERAL DATA STABILIZATION TEST 

Barr lock: Y N 

Casing diameter: 

Y 
1 

Time/ 

Volume 

Temp. 

oC 

Conduct, 

umhos 

Conduct 

@25 

pH Eh 

Total well depth:* i^i Z±. lS>.o ^ ^ 0 y . U 
Static water level:* l.%H 1 ^ '5-0 3 7 r 7^-^^ 

Water depth:* ; ^ - ; 6 ^v i3^ 5 So -50(7 7.^7 --r^CP 

Weil volume: (gai) ^.-r 
Purge method: .^) ' i W.»-

Sample method; t a t | < ^ 

Start time: Dissolved Oxygen:.^ ^ / » ~ S / ^ Odor / /U (7/e./a^-f 

Stop time: Purge Appearance: C-f'^-fr^/ 

Duration: (minutes) Sample Appearance: Cr \ ̂ _o . / 

Rate, gpm: / . ^ Comments: 

Volume purged: 

Duplicate collected? 

±̂ 
AAi 

Reviewed by: 

Sample collected by: P 3 ^ ^ 0" 6 G- Others present:^^).-\- u ^ / ^ />eL. ^.^^c I/HA ^ ^ ^ -

MW: groundwater monitoring well WS: water supply well SW: surface water SE: sediment other 

VOC ^ semi-volatile 'i general COD TOC nutrient cyanide_ i 

oil,grease_ whiri pak_ Total metal Filtered metal L 500 ml filter / 

others 

* Measurements are referenced from top of riser pipe. 



Barr Engineering Company 
Field Log Data Sheet 

Client: \ N o^^\(-t>yxH 

Location: 

Pro jec t * : \^ / W<:) - OO;^ T ^ C - T ^ 

Station: }VMJ )5'5 

Date: «? / j ^ o ^ ^ 3 

Sample time: / 7 i 5 ~ 

GENERAL DATA STABILIZATION TEST 

Ban-lock: Y N 

Casing diameter: 

Total well depth:* 

Static water level;* 

Water depth:* 

Well volume: (gal) 

Purge method: 

Sample method: 

Start time: 

Stop time: 

Duration: (minutes) 

Rate, gpm: 

Volume purged: 

Duplicate collected? 

y 
z. 
l l . O 

2 . 1 0 

%<] 

IL 
p^/,iJ:v. 

bu'A.^ 

^ — 

l .O 

1Z 
K^ 

Reviewed by: 

Time/ 

Volume 

1 ¥ . ^ 
2 / . 0 

3 7 ^ 

4 

5 

6 

Temp. 

oC 

/ ^ • ^ 

/^. 0 

/6 .0 

Conduct, 

umhos 

^ 0 0 

' >^o o 

$"c;o 

Dissolved Oxygen: 2 . ^ / v ^ / Z -

Conduct. 

@25 

6 G O 

pH 

0 .*"<!> 

C^o 
i-lV 

Eh 

i f ^ 

Odor / ' ^ 5 

PurgeAppearance; cU<rJiy ~>* ika.., c}-^.r- <?-//»,4/y 

Sample Appearance: cje^-rt^ f U t ^ / " " ^ ^«.4-c-r 

t>- i ' S i - ! ) / CZ^^^J-
Comments: '"̂  

Sample collected by: O ' ^ V ^ 3 ~ ^ & " 

MW: groundwater monitoring well WS: water supply well 

VOC _:P semi-volatile--^ general COD_ 

Others present: 

SW: sun'ace water SE; sediment other 

TOC 

oil.qrease whiri pak Total metal Filtered me 

others 6 ^ fe ^ H U O ^ J - ^ > ^ 

: nutrient cyanide 1 
tai ( 500 ml filter ^ 

y i ^ Bs^iM^ ^ l U 

* Measurements are referenced from top of riser pipe. 



Barr Engineering Company 
Field Log Data Sheet 

Client: W c ^ - ^ ^ ^ 

Location: 

Project # : O 1 H ^ " O o ^ ^ ^ L 5~^ 

Station: i>^\ U J T D* 

Date: f / j ^ / ^ J 

Sample time: / "^ 9 S ^ 

GENERAL DATA STABILIZATION TEST 

Ban-lock: Y N 

Casing diameter 

Total well depth:* 

Static water level:* 

Water depth:* 

Weil volume: (gal) 

Purge method: 

Sample method: 

Start time: 

Stop time; 

Duration: (minutes) 

Rate, gpm: 

Volume purged: 

Duplicate collected? 

V 
Zr 

A^f-^ 

a ; t 
2Li9 
H.^ 

^e^ ' jU i ' o 

i'ev,]<y 

. 

A o 

Vt r 

MO 

Reviewed by: 

Time/ 

Volume 

1 /s 
2 / 7 

3 J2Z 

4 

5 

6 

Temp. 

oC 

I Z . ^ 

( 2 . ^ 

17..0 

Conduct 

umhos 

^ 3 0 0 

^ J o 6 

Zh^<i 

Dissolved Oxygen: ^ . ^ A*j/Z. 

Conduct 

@25 

5f(XO 

pH 

LC3, 

S.h'i 

L 7 0 

Eh 

tq.o 

Odor \ B S 

Purge Appearance: <!:.lovdv —* cl-c^^i-f 

Sample Appearance: <|c«rc^ J^n- ^u'^jyc- t^c^lc^ 

Comments: 

Sample collected by: f ) r3 l^ , 3 * ^ 0 ^ Others present: 

'MW:ygroundwater monitoring well WS: water supply well SW: surface water SE: sediment other 

VOC ' 3 semi-volatile A ^ general COD TOC ' nutrient cyanidejl 

oil.qrease whiri pak Total metal Filtered metal / 

others $ Ct̂  ffM*t^ ^ > W - A ^ zSî  

500 ml filt« ̂r / 

V(JJ 

* Measurements are referenced from top of riser pipe. 



Barr Engineering Company 
Field Log Data Sheet 

Client: W"c^-^V<-VvJ 

Location: 

Project # : 0 / ^ 9 ' J O ^ - T ^ U ^ - ^ 

station: / A ' / C ^ V . 5 M w l( 5 

Date: J o - 1^ ĉ  ;}, 

Sample time: 0 ^ 3 o 

GENERAL DATA STABILIZATION TEST 

Ban-lock: Y N 

Casing diameter 

Total well depth:* 

Static water level:* 

Water depth:* 

Well volume: (gal) 

Purge method: 

Sample method: 

Start time: 

Stop time: 

Duration; (minutes) 

Rate, gpm: 

Volume purged: 

Duplicate collected? 

Y 
2 

IH.^ 

5 .51 

^ . ^ 7 

/ •V 
()«./ '>iM' ^ 

h>A^ 

— -

— 

1-0 

^ 0 

Reviewed by; 

Time/ 

Volume 

1 V '^ 

2 ^ . 0 

3 7 . 0 

4 

5 

6 

Temp. 

oC 

/7.0 

;7.o 

/?:o 

Conduct, 

umhos 

/5cx5 

/ i o 5 

y3o<> 

Dissolved Oxygen: B . j h ^ ^ Z 

Conduct 

@25 

Zooo 

pH 

<$',^5r 

•J .oO 

7.^r-

Eh 

-12 

Odor ^ Q l ^ ^ e u h 

Purge Appearance: c Ic^^ 

Sample Appearance: '^ l<=i*jr 

Comments: 

Sample collected by: t>5 » ^ , J ^ ' ( r - Others present: 

MW; groundwater monitoring well WS: water supply well SW: surface water SE; sediment other 

V O C ^ semi-volatile 2> general COD TOC nutrient cyanide / 

oil.qrease whiri pak Total metal Filtered metal f 

others ^-^«- o 4 i ^ J * ^ s h * ^ 

500 ml filter / 

* Measurements are referenced from top of riser pipe. 



Barr Engineering Company 
Field Log Data Sheet 

Client: V ^ c ^ A ^ ^ ^ 

Location: 

Project # : ^-] / i j q . o o T . ' ^ ^ Z . O 

GENERAL DATA 

Ban-lock: Y N 

Casing diameter 

Total well depth:* 

Static water level:* 

Water depth:* 

Well volume: (gai) 

Purge method: 

Sample method: 

Start time: 

Stop time; 

Duration; (minutes) 

Rate, gpm: 

Volume purged: 

Duplicate collected? 

V 

1 

^ . < 

<.fh 
2 € . o - j 

H . O 

btf,;\.r 

— 

l . O 

20 
N-tt 

Reviewed by: 

Time/ 

Volume 

1 f Z -

2 / & 

3 5 0 

4 

5 

6 

Dissolved Oxyger 

Purge Appearanc 

Sample Appearar 

Station: /'S" w i'? X> 

Date: J o r J>• " [ ^ 

Sample time: ^ ? " d> 

STABILIZATION TEST 

Temp. 

oC 

/ 3 - 0 

/ l ^ 

l ^ . Q 

Conduct, 

umhos 

7 2 . 0 0 

ZT^O 

2,2.60 

r. ^-6 ^ ^ j t 

Conduct 

@25 

3<DC:c) 

pH 

1.00 

C9S 

l.^q 

Eh 

Z i 

Odor rvo (^e^gj-

e: ^ I , \ L ' ^ CIO^<\V "^ dc^^cZ ^fi AS /3^/TC|<-

ce: c.le^^ 

Comments: 

Sample collected by: X A > ^ , 3 V^ C ^ 

MW: groundwater monitoring well WS: water supply well 

VOC " 3 semi-volatile i general COD 

oil.qrease whiri pak Total metal 

Others present: 

SW: surface water SE: sediment other 

TOC nutrient cyanide f 

Filtered metal '. 500 ml filter / 

others 

Z 

* Measurements are referenced from top of riser pipe. 



Barr Engineering Company 
Field Log Data Sheet 

Client: W (^~'\^*OCM.^ 

Location; 

Pro jec t * : \1> f ^Cf - ^ o ^ ' t ^ S L S " ^ 

GENERAL DATA 

Ban-lock: Y N 

Casing diameter 

Total well depth;* 

Static water level:* 

Water depth:* 

Well volume: (gal) 

Purge method: 

Sample method; 

Start time: 

Stop time: 

Duration: (minutes) 

Rate, gpm: 

Volume purged: 

Duplicate collected? 

Y 
X 

•e>¥rr ty.M. 

• i , h * f S H . H h 

'^Zi 
/ . i 

y ^ { M \ L 

h A \ t r 

l . O 

^ . 0 

^/t) 

Reviewed by: 

Time/ 

Volume 

1 ^ c 

2 6 . < 

3 i>z:> 
4 

5 

6 

Dissolved Oxyger 

Purge Appearanc 

Sample Appearan 

Comments: (),,Zt 

6SA 

Sample collected by: D'5 »^ . '[J /^ ^ 

MW: groundwater monitoring well WS: water supply well 

VOC 3 semi-volatile ^ general ^Z- COD 

oil.qrease ( whiri pak Total metal 

Station: 

Date: 

mx7j, 

l A ' J ^^ ^ -
Sample time: 0 ^ 1 ^ 

STABILIZATION TEST 

Temp. 

oC 

â.̂  
[ L . i ^ 

Z i o 

Conduct, 

umhos 

-700 

7 6 0 

7 0 O 

: 7.Z^IL 

e: C t<xr-

ce: o l i ^ 

9-

Others present; 

SW; surface water SE 

Conduct. 

@25 

t ^O 

pH 

^•53 

d,57 

6.^^ 

' 

Eh 

Bz-

tTr 

Odor A/0 A < . k J 

o" 

!; sediment other 

/ TOC f nutrient cyanide ' 

Filtered metal ( 500 ml filter / 

others 

Measurements are referenced from top of riser pipe. 



Barr Engineering Company 
Field Log Data Sheet 

/ 

Client: ^ O ' ^ ] ' ^ ocJ 

Location: 

Project • '3 / V f - CP3 T S t r I 

Station: Y^W ~7£) (" ' /^~0 

Date: / O ZAsi 
Sample time: O 9 'y « / 

GENERAL DATA STABILIZATION TEST 

Ban-lock: Y N 

Casing diameter 1-

Time/ 

Volume 

Temp. 

oC 

Conduct, 

umhos 

Conduct. 

@25 

pH Eh 

Total well depth:" iZii. 1 / X /2 .0 /d^OflO ^ . ^ ? 

Static water level: r.'l^ i± l l . O fO^ fliio % . l f 

Water depth:* 2-? .^^ ;2r / T , . / ^ ^ o c Al,ood 'i-l'o - lOH 
Well volume: (gal) v .^ 
Purge method: i t ^ .U:^ 

Sample method: b'^.W 

Start time: Dissolved Oxygen: ̂ _ | ^.^ j [^ Odor î  
Stop time: Purge Appearance: (j[(î ]̂c_ Q ^ L , ^ ^ 3 6 * ^ c i ^^J^^ss — ^le^c^ 

I S 

Duration: (minutes) Sample Appearance: s>a / ^£ 

Rate, gpm: /.-o 

Volume purged: 2t 
Comments: O'^'^^'^S ^ '^As-f <:^^/^ r t ^u -uZ -^ 

Duplicate collected? r\ - I 

Reviewed by: 

Sample collected by: ^ ' 5 ' * ^ ^ C H J O - Others present; 

MWygroundwater monitoring well WS: water supply well SW: surface water SE; sediment other 

-=s ! . . _ , - . : , ^ aeneral / L . COD / TOC / nutrient cyanide / VOC semi-volatile- general_ 

oil.grease / whiri pak_ Total metal Filtered metal / 500 ml filter & fo 

others $"e^ tAXJ\A ^"U/T 

Measurements are referenced from top of riser pipe. 



Barr Engineering Company 
Field Log Data Sheet 

Client: [ A / a v̂  U c_^ cv P 

Location; ^ 

P'oject # : / ^ 1 t / ^ - 0 0 2 r y j L . S ' j ' 

GENERAL DATA 

Ban-lock: Y N 

Casing diameter 

Total well depth;* 

Static water level:* 

Water depth:* 

Well volume: (gal) 

Purge method: 

Sample method: 

Start time: 

Stop t'me; 

Duration: (minutes) 

Rate, gpm: 

Volume purged: 

Duplicate collected? 

Y 
I. 

J^Z.< 
r ' / 

Z s i 
f-f-i-
/ - ( 

pt.'>','UJ\\'^ 

fc>o^\*r' 

/ . o 

1 0 . o 

A/O 

Reviewed by: 

Time/ 

Volume 

1 5T0 

2 i ^ 
3 •a^.O 

4 H.< 

5 

6 

Dissolved Oxyger 

Purge Appearanc 

- • " • — • — — • — ~ - ~ • • • - — • — — • ^ ^ 

Station: ) ^ p 6 5" 

Date: / C . 1 - '^ ^ 

Sample time: ^ Z i j / A ^ X O y ^ ~ 

STABILIZATION TEST 

Temp. 

oC 

//° 
, / .o -

;<.t> 

l ^ . ^ 

Conduct, 

umhos 

noo 

' l O i Q 

IbOO 

Z C o O 

y- 3.0 - ^ i / i -

Conduct. 

@25 

l l oo 

pH 

-y.Yf 
-7-^7 
7.yc7 

7.W 

Eh 

-3.0 

- 3 0 

Odor y ^ - ^ 

e: & r O y ^ • V c / c ^ r 

Sample Appearance: cjcr>.y^ 4^U*î  f>-"^'i^ u^trU. 

Comments: 

Sample collected by: O ' S ' ^ ^ ^ ^ ^ 

^wJ>grQundwater monitoring well WS: water supply well 

VOC semi-volatile general L^ COD 

oil.qrease . / whiri pak Total metal 

Others present: 

SW: surface water SE; sediment other 

/ TOC / nutrient cyanide 

Filtered metal 500 ml filter 

athers 5 € / o M ^ ^ ^ ^ S ^ - ^ 

* Measurements are referenced from top of riser pipe. 



- , : > 

Barr Engineering Company 
Field Log Data Sheet 

ct lent: \ A / ^ v ) ^ < ^ e ^ ^ 

Location; 

Station: ^Y^ W Q D ( ^ ' " t \ 

Date: / ^ - / ' ^ 

Project \ l i '= j - O O I '3:-S^-S'-? Sample time: / / 0 0 

GENERAL DATA STABILIZATION TEST 

Barr lock: Y N 

Casing diameter 

1 
1 . 

Time/ 

Volume 

Temp. 

oC 

Conduct, 

umhos 

Conduct. 

@25 

pH Eh 

Total well depth;* ^2£. / / i?.^ IJCC^ Zl± 
Static water level:* / • ^ ^ ZS> llz^ I3Q^^ y.^o 
Water depth:* Z^.^1^ It (2.^ I}>OCO [Xcm y.%i z!fl. 
Well volume: (gai) 5.6 
Purge method: Pi^z-t^WV^ 

Sample method: ixx>\o^ 

Start time: Dissolved Oxygen: / . % y ^ ^ ^ J L ^ Odor Y ^ S 

Stop time; Purge Appearance: J(.<ryjs (X '^ '^*^ 

Duration; (minutes) Sample Appearance: ^<x *-r> (> 

Rate, gpm: / ' O Comments: 

Volume purged: 1% 

Duplicate collected? ve-s Yhri. 
Reviewed by; 

Sample collected by: ^ ^ ^ 3 ^ , : 3 ' ^ ^ Others present: 

.•MW) groundwater monitoring well WS: water supply well SW: surface water SE; sediment other 

_ general ^Z-^ COD \ TOC \ nutrient cyanide_ VOC semi-volatile 

oil.grease j whiri pak Total metai_ Filtered metal 500 ml filter 

others . 5 ^ - A M - i ^ <5^^^^J^ 

• Measurements are referenced from top of riser pipe. 



Barr Engineering Company 
Field Log Data Sheet 

Client: ^\/<Aw- k - ' i ^ ' ^J Station: } ^ ^^ J ^ < ( y r ^ _ i \ 

Location: Date: / O - - I ' y 

Project ^ 1^ / V i - O t l S 3 L ^ \ Sample time: K^/S' 

GENERAL DATA STABILIZATION TEST 

Barr lock: Y N 

Casing diameter: 

r Time/ 

Volume 

Temp. 

oC 

Conduct, 

umhos 

Conduct. 

@25 

pH Eh 

Total well depth; / L l . f .o / ^ . Âzo C<i3 
Static water level: L:^ iZ I Co 4^0 0 7.^d 

Water depth:* /o-/$ ^.° / f i O d/0^ -7.11 V̂ Aẑ  
Well volume: (gal) Ai ^ . / /S^.o ycj<? 5(9o 7 ^ 7 -i<i?.o 

Purge method: p<^/ ĵ>î l .̂̂  

Sample method: b^\*z 

Start time: Dissolved Oxygen: "2.^ ^•^•^j L Odor /^o aieAt̂ J'ZoZ^ 

Stop time: Purge Appearance: ^ / . 

Duration; (minutes) Sample Appearance; :S.t\ "-(-^ 

Rate, gpm: LO 

Volume purged: ^ . ; ^ - ' / G ' 0 

Duplicate collected? y j r ^ >*7-3 

Reviewed by: 

Sample collected by: t )^* - \ 3 ^ ^ Others present: 

'BR^)groundwater monitoring well WS; water supply well SW; surface water SE; sediment other 

I D semi-volatile . D general ^ ^ ^ COD ( TOC I nutrient cyanide_t. VOC 

oil.grease {_ whiri pak_ Total metal Filtered metal i 500 ml filter z. 
others ^ e ^ c4î -MA. 5-^*^ 

* Measurements are referenced from top of riser pipe. 



Barr Engineering Company 
Field Log Data Sheet 

Client: ^A'c^«'Ic&v^,,^ 

Location: 

Project # : l l I i : ^ - d o 3 ' ^ ^ U S 1 

station: f C x Y J ) ^ ^ 

Date: / ^ - 1 ^ ' j j j 

Sample time: l 2 - \ £ ~ 

GENERAL DATA STABILIZATION TEST 

Ban-lock: Y N 

Casing diameter 

Total well depth:* 

Static water level:* 

Water depth:* 

Weil volume: (gai) 

Purge method: 

Sample method: 

Start time: 

i Stop time: 

Duration: (minutes) 

Rate, gpm: 

Volume purged: 

Duplicate collected? 

y 
i_ 

31.U 
(AJ 

% ^ 

H. I 
p^-vM^c 

^ A . \ j 

- _ 

. — 

• — 

^ o 

ZZrr 

/ / l i 

Reviewed by: 

Time/ 

Volume 

1 l i f 

2 f « 

3 Z-L. 

4 

5 

6 

Temp. 

oC 

/^.o 

ZZo 

l lr^O 

Conduct, 

umhos 

^ ^ ( ^ 

^ 0 0 D 

^ b V O 

Dissolved Oxygen: ^ 2 >-^ J L — 

Conduct. 

@25 

\%^0 

pH 

W.'^o 

%H 
-̂ "1? 

Eh 

^ 9 0 

Odor y ^ i 

Purge Appearance: 6K* - . i \ % ^ ^ ^ fflAif^J o i i * ^ a.-̂  ^ - i r t t J 

Sample Appearance: ) jV^V- ^ Z ^ I cX-tj>r̂ ] 

Comments: 

Sample collected by: D'^ *^^ ^ ^ ^ Others present: 

[yiw:^roundwater monitoring well WS: water supply well SW: surface water SE: sediment other 

VOC 3 semi-volatile ^ general ? COO t TOC f nutrient cyanide 1 . 
oil.grease f whiri pak Total metal Filtered metal ( 500 ml filter Z -

others $Zr<j>~ ' ^ ^ ̂ ; ^ -»*i 
* Measurements are referenced from top of riser pipe. 



Barr Engineering Company 
Field Log Data Sheet 

Client: \ ^ j ^ ^ V t ^ o J 

Location; 

Pro jec t * : 1^% 1 ^ ^ • d O ^ Z ' ^ ' ^ ^ j : 

GENERAL DATA 

Ban-lock: Y N 

Casing diameter 

Total well depth:* 

Static water level:* 

Water depth:* 

Well volume: (gal) 

Purge method: 

Sample method: 

Start time: 

Stop time; 

Duration: (minutes) 

Rate, gpm: 

Volume purged; 

Duplicate collected? 

V 

n-^ 
%.i< 
B.'ii 

> . < 

p>ilri>M. ;_, 

b'^.\*^ 
— 

— 

) .o 

^ ' O 

t̂ -^ 

Reviewed by: 

Time/ 

Volume 

1 4/.C 

2 ^ 0 

3 -:^r 

4 ^ . 0 

5 

6 

Dissolved Oxyger 

Purge Appearanc 

Sample Appearar 

Station^*^ V 4 ^ ; ^ 7 

Date: / O - ^t^ 

Sample time: f ^ O b 

STABILIZATION TEST 

Temp. 

oC 

(7.0 

/ 7 . 0 

i?^<=> 

I 7 . 0 

Conduct, 

umhos 

flOD 

l ooo 

/ a e o 

/ c ) o D 

r. 2-. 1 >x^^ JJA 

Conduct. 

@25 

/60<D 

pH 

^ .^ r 
7 . o ^ 

7 . 0 6 

7 . 1 0 

Eh 

-/J 

'" 

Odor /uo cA<fcJ-e-u/~ 

S-- O l o ( ^ 

ice: c J e ^ K r 

Comments: 

Sample collected by: t > ' j i r n ^ ^ r G ' 

MW; groundwater monitoring well WS: water supply well 

VOC 6 semi-volatile - D general COD 

oil.grease whiri pak Tc 

others >~>'d'._ •:-<-< t-t.1-

tai metal 

Others present: 

SW: surface water SE; sediment 

TOC nutrient 

other 

cyanide 

Filtered metal I 500 ml filter / 

* Measurements are referenced from top of riser pipe. 



Barr Engineering Company 
Field Log Data Sheet 

- — .. .• • s s . L Z ^ i s a - — • • - " • • — . , • ' - - : — - : — J . T I T . — - = - _ • = — - : _ • — : _ = — = — - ^ — ~ = - - ^ -

Client: i ^ ^ ^ V ^ ^ 

Location: 

Project # : l \ / ^ ô  - 0\>^ ' i S i - S l 

GENERAL DATA 

Ban-lock: Y N 

Casing diameter 

Total well depth:* 

Static water level:* 

Water depth:* 

Well volume; (gal) 

Purge method: 

Sample method: 

Start time: 

Stop time; 

Duration: (minutes) 

Rate, gpm: 

Volume purged; 

Duplicate collected? 

y 
/ 

Z. 
3C>,o 

2>.?V 
zinio 

^i.^ 
pv» i^^i"*-' 

b^u</' 

— 

• — 

- -

\,o 

22-

f^^ 

Reviewed by: 

Time/ 

Volume 

1 I f 

2 ;g 

3 Z I 

4 

5 

6 

Dissolved Oxyger 

Purge Appearanc 

Sample Appearar 

Station: >n W -^ / ) 

Date: } b - \ - ' ^ ^ 

Sample time: 1 3 2 - 0 

STABILIZATION TEST 

Temp. 

oC 

/ 3 - 0 

/J.O 

f^.O 

Conduct, 

umhos 

^OdO 

^doo 

SJooci 

r - Z ^ ^ ^ k 

Conduct 

@25 

16,600 

pH 

^ . 7 Z 
$ r 7 1 . 

^'73 

Eh 

- / o i 

Odor y ^ 

e: 1 >'- îK-)- C'^'-p ~ (fo^iv^ ( \ ^ ^ c r ^ 
y 

ce: S ^ ^ e , 

Comments: 

Sample-Collected by: t>'S ̂ r^ , 3 K-- \ ^ 

MwJgroundwater monitoring well WS: water supply well 

VOC A~> semi-volatile _5 general COD 

oil.qrease whiri pak Total metal 

Others present: 

SW; surface water SE; sediment other 

TOC 

Filtered me 

Z nutrient cyanide 

tai / 500 ml filter / 

\ 

others S^< - /J^^Z<X^ S ^"".^^^ 

* Measurements are referenced from top of riser pipe. 

N 



Barr Engineering Company 
Field Log Data Sheet 

Client; V J :VA\C-^K o.y^ ' 

Location; 

Project # : . /^ / V ' ^ " ^ 0 ^ . ^-^^-C ? 

Station: / * 1 ^^ ^ ^5^ 

Date: JD - } - ' \ 1 

Sample time: / U j - ^ 

GENERAL DATA STABILIZATION TEST 

Ban-lock; Y N 

Casing diameter 

Total well depth:* 

Static water level:* 

Water depth;* 

Well volume: (gal) 

Purge method: 

Sample method: 

Start time; 

Stop time: 

Duration: (minutes) 

Rate, gpm: 

Volume purged: 

Duplicate collected? 

y 
"2, 

\^,o 
^ .Z7 

^.73 
/ . b 

|^^WV-> 

O'O- • 'W' 

_ 

A^ 
rOO 

Reviewed by: 

Time/ 

Volume 

1 r .o 

2 ^ . < 

3 ^ . 0 

4 

5 

6 

Temp. 

oC 

M.O 

iL^ .. 
/ ^ o 

Conduct, 

umhos 

f^HO 

l<ibo 

/ l O o 

Dissolved Oxygen: "Z. I /-^^ / / 

Conduct. 

@25 

2 0 6 ^ 

pH 

6.K 

C./7 
A'.rg 

6 

^v 

Odor y ^ J , 

Purge Appearance: C r l c u ^ ( ' - ^ ' l ^ 

Sample Appearance: c lovcXy 

Comments: 

Sample collected by: ^ S ^ , '5. rT ^ ^ Others present: 

MW: groundwater monitoring well WS; water supply well SW: surface water SE: sediment other 

VOC 3 semi-volatile j S general / . COD \ TOC \ nutrient cyanide \ 

oil.grease \ whiri pak Total metal Filtered metal 

others - ^ C vxX^ juuJ J-Ka*^"|-

500 ml filte 3r 

* Measurements are referenced from top of riser pipe. 



Well development procedures of North Shore Gas, Waukegan Coke 

Plant (NSG-WEP), Monitoring wells. 

A list of wells developed by JEG and DJM 

MW4D MWIOD 

MWIOS MW7D 

MW7S 

The method of well development used was mechanical surging. This method 

involves the forcing of water to flow into and out of a screen by operating 

a bailer at the end of a suction hose as a plunger. This motion is similar 

to a piston in a cylinder of an automobile. With use of a centrifugal pump 

we are removing water at the same time the surging takes place. 

After a significant amount of water was removed from each well, usually 

1000 gallons, and a reduction in the amount of visible sediment, a two inch 

submersible pump was used to remove water at designated internals throughout 

the well screen. The two inch submersible was used to insure that all areas 

of the well were developed consistently. 

Prior to well development static water levels were taken using the riser 

of the well as a reference point. During development readings of pH, 

conductivity, and temperature were recorded every fifteen minuets. 

All of the water purged during development was contained in a large 

polyurethane storage tank, that was then transferred into a semitrailer 

holding tank. 



Date 9/27/93 

Well name: 

Total well depth 
Orginal static 

Water depth 
2" conversion 

MW4E ) 

31.0' 
3.03' 

28.0' 
.163 

A 
B 

C 
D 

Well volume =E 
(A-B)=C CxD=E 

Started pimnping well at 1614 with a two inch submersible, the well 
had already been mechanically purged. 

" Time 
1625 
1637 
1700 
1715 
1745 
1800 
1810 

j 1827 
1845 
1856 

Average 

Conductivity 
12000 
9000 
8000 
8000 
7000 
7000 
7000 
4800 
7000 
7000 

1 7680 

Conductivity at 25 
15000 
11000 
10500 
10500 
9000 
9000 
9000 
6000 
9000 
9000 
9800 

Temperature 
13.0 
14.0 
12.0 
12.0 
12.0 
12.0 
12.0 
12.0 
12.0 
12.0 
12.3 

pH 
8.16 
8.14 
8.15 
8.15 
8.14 
8.17 
8.18 
8.04 
8.17 
8.22 

1 8.15 

Comments 

* 

1 

Stopped pumping at 1930 after 135 minutes, 
average rate of 7.5 gpm. 

1(XX) gallons purged at a 

* = Pump moved and readings do not represent actual parameters 



Date 9/28/93 
Well name: MWIOD 

page 1 

Total well depth 
Orginal static 
Water depth 
2" conversion 

31.5' 
5.94' 
25.5' 
.163 

A 
B 
C 
D 

Well volume =E 
(A-B)=C CxD=E 

Staned pumping and surging well at 0805 with a centrifugal pump. 

Time 
0805 
0806 
0854 
0915 
0926 
0934 
0940 
1000 
1015 
1031 
1032 

Average 

Conductivity 
-6000 

5500 
5000 
5000 
6000 
5000 
6000 
5500 
5000 
5000 
5000 

1 5364 

Conductivity at 25 
8000 
7500 
6500 
6500 
8000 
6500 
8000 
7000 
6500 
6500 
6500 

1 7045 1 

Temperature 
11.0 
11.0 
12.0 
12.0 
12.0 
12.0 
12.0 
12.0 
12.0 
13.0 
12.0 
11.9 

pH 
8.25 
8.33 
8.44 
8.47 
8.49 
8.47 
8.47 
8.45 
8.42 
8.42 
8.43 

1 8.42 1 

Comments 

Stopped pumping at 1032 after 147 minutes, 
average rate of 6.8 gpm. 

1000 gallons purged at a 

Started pimiping well at 1224 with a two inch submersible. 

Time 
1224 
1420 
1432 
1445 
1451 
1500 • 

Average ^ 

Conductivity 
• 5000 

5000 
7000 

-5000 
5000 
5000 

- 5333 -

Conductivity at 25 
6500 
6500 
9000 
6500 
6500 
6500 
6917 

Temperature 
13.0 
12.0 
13.0 
12.0 

.12.0 ' 
12.0 •• 
12.3 . 

pH 
8.42 
8.39 
8.47 
8.44 
8.41 
8.41 

1 :•• 8.42 

Comments 

• ' ' • 

:. 

'- ^ . v - ., .i ' 

Stopped pumping at two separate times because we were developing 
two wells at a time. 1000 gallons out. 

>.-n -_.-,. - --: •--,--..iT?-.<i.-s...-,.. . 

-" --."-.v'-i.v =f.-' '-ry-k-s--/.:.-'.-:.:: i 



Date 9/28/93 
Well name: MWIOD 

page 2 

Restarted pumping MWIOD with the centrifugal pump at 1550. 

1 Time 
1550 
1600 

! 1615 
1652 

1 1700 
Average 

Conductivity 
4700 
5000 
5000 
5000 
5000 
4940 

Conductivity at 25 
6000 
6000 
6000 
6500 
6500 

1 6200 

Temperamre 
14.0 
14.0 
14.0 
12.0 
12.0 

1 13.2 

pH 
8.43 
8.40 
8.42 
8.47 
8.45 

1 8.43 

Comments 

1 

Stopped pumping at 1700 after 70 minutes. 500 gallons purged at a 
average rate of 7.2 gpm. 

Average of aU readings. 

^3 Conductivity Conductivity at 25 
5212 6721 

Temperature 
12J 8.43 

- — . ' i V " » - r 



Date 9/28/93 

WeU name: MWIOS 

Total well depth 
Orginal static 
Water deptii 
2" conversion 

16.0' 
5.96' 
10.0' 
.163 

A 
B 
C 
D 

Well volume =E 
(A-B)=C CxD=E 

Started pumping and surging well at 1223 with a centrifugal pump. 

Time -
1223 
1327 
1420 
1430 

, 1445 
1451 
1500 

Average 

Conductivity 
365 
500 
490 
500 
500 
490 
490 

1 424 

Conductivity at 25 Temperature 
450 
600 
600 
600 
600 
600 
600 
579 

15.0 
15.0 
15.0 
15.0 
15.0 
15.0 
15.0 
15.0 

pH 
6.82 
6.84 
6.78 
6.95 
6.85 
6.84 
6.84 
6.85 

Comments 

Stopped pumping at two separate times because we were developing 
two wells at a time. 1000 gallons pumped out 

Started pumping well at 1550 with a two inch submersible pump. 

WeU was completely developed after taking out 200 gaUons with a crystal 
clear appearence. WeU purged for 10 minutes at an average rate of 20 gpm. 

Total water removed from MWIOS was 1200 gaUons.';= 
Average of all leadings. 

Conductivity Conductivity at 25 
435 

v ^ 
564 ••--

Temperature 
15.0 - ~. 6.93 ^ 1 •̂ - 6.93 

i^rsv: 

••-. '•';•--. 3/-?; i-^lr.,;,,, '̂ 

~ tH. . i ^ ' ^ , ' . . 

rZî Z '̂*ZZi 



Date 9/28/93 

WeU name: MW7D 

Total weU deptii 
Orginal static 
Water deptii 
2" conversion 

22.0' 
4.69' 
17.5' 
.163 

A 
B 
C 
D 

Page 1 

Well volume =E 
(A-B)=C CxD=E 

Started pumping and surging weU at 1925 with a centrifugal pump. 

1 Time 
1925 
1940 
1955 
2000 
2020 
2045 

Average 

Conductivit^^ 
8000 

. 8000 -
10000 
9500 
10000 
9500 
9167 

Conductivity at 25 
10500 
10500 -

• 13000 
12500 
13000 
12500 

1 12000 

Temperature 
12.0 
12.0 
12.0 
12.0 
12.0 
12.0 
12.0 

pH 
8.68 
8.65 
8.71 
8.69 
8.70 
8.68 

\ 8.69 

Comments 

Stopped pumping at 2045 after 80 minutes. 1000 gaUons purged at a 
average rate of 12.5 gpm. 

Date 9/29/93 
Restarted pumping and surging weU at 0735 with a centrifugal pump. 

i Time 
0735 
0755 
0815 
0830 

' 0845 
1 0900 

0915 
0945 

1 1000 
Average 

Conductivity 
11000 
12000 
10000 
9500 
10500 
9500 
10000 
10000 
10000 
10417 

Conductivity at 25 
14500 
15500 
13000 
12500 
13500 
12500 
13000 
13000 
13000 
13583 

Temperature 
12.0 
12.0 
12.0 
12.0 
13.0 
12.0 
12.0 
12.0 
12.0 
12.2 

pH 
8.72 
8.75 
8.72 
8.72 
8.71 
8.69 
8.70 
8.71 
8.72 

1 8.72 

Comments 

1 - " 

Stopped pumping at 1000 after 205 minutes, 
at an average rate of 5 gpm. 

1(X)0 gaUons pumped out 

- - . ^ f c ^ ^ . ^ ^ ^ t ^ ^ 

' . " V ^i"-"" ' :.* 



Date 9llWh Page 2 

WeU name: MW7D 

Restarted pi 
i Time 

1035 
1045 
1050 
1110 
1115 

.1130 
Average 

ampine and sureine well at 0735 with a centrifueal pump. 
Conductivity 

10500 
10000 
10000 
10000 
10000 
10000 
10083 

Conductivity at 25| Temperature 
13000 
13000 
13000 
13000 
13000 
13000 

1 13000 

12.0 
12.0 
12.0 
12.0 
12.0 
12.0 

i 12.0 

pH 
8.68 
8.67 
8.68 
8.65 
8.66 
8.67 

1 8.67 

Comments 

1 

. - . - - -

Stopped pumping at 1130 after 55 minutes. 500 gaUons pumped out 
at an average rate of 9 gpm. 

Starting pumping weU at 1200 with a two inch submersible. 

S Time 
1200 
1240 
1255 
1305 

1 1315 
Average 

Conductivitvl Conductivitv at 25 
10000 
10000 
10000 
10000 
10000 

1 10000 

14500 
15500 
13000 
12500 
13500 
13800 

Temperamre 
12.0 
12.0 
12.0 
12.0 
12.0 

1 12.0 

P H 

8.68 
8.69 
8.68 
8.69 
8.68 

1 8.68 

Comments 

1 
Stopped pumping weU at 1315 after 75 minutes. 500 gallons pumped out 
at an average rate of 6.5 gpm. " • - • .-

Total water removed 3000 gallons 
Average of aU readings. -

T-'""C' ' . - < - " - '--'•*-

.-•'.•:•---'- • ^ . f ' y . 

'^r- -.-/i ' .- '• ' . ' . . ^^ . r.r.iiir-^ -• -C 



Date 9/28/93 
WeU name: MW7S 

Total weU deptii 
Orginal static 
Water deptii 
2" conversion 

14.0' A 
4.42' B 
9.5' C 
.163 D 

Well volume =E 
(A-B)=C CxD=E 

Started pumping and surging well at 1752 with a centrifugal pump. 

Time Conductivitv Conductivity at 25 Temperamre M. Comments 
1752 700 850 16.0 6.20 
1800 625 750 16.0 6.15 
1810 630 750 16.0 6.13 
1830 600 700 16.0 6.17 
1845 600 700 16.0 6.30 
1900 600 700 16.0 6.39 
1915 600 700 16.0 6.35 

Stopped pumping at 1915 after 83 minutes. 1000 gallons purged at a 
average rate of 12 gpm. 

Started pumping weU at 1950 with a two inch submersible. 

Time 
1950 
2000 
2020 
2045 
2100 

Average 

Conductivity 
750 
600 
650 
700 
700 

Conductivity at 25 
1000 
700 
775 
800 

Temperamre 
11.0 
16.0 
16.0 
16.0 

pH 
6.34 
6.15 
6.12 
6.11 
6.10 

I 6.16 

Comments 

Stopped pumping at 2100 after 70 minutes. 500 gaUons removed at a 
averagerateof7gpm. -"';-':,:" - . ..-,- .-r-^'-.-t.; ' -' 
Total water removed 1500 gaUons. A.,..''~ A .AZ. '"'.^'^.- / • • : ; . , 
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Ji^d: Z -hu^ Z' I7.-0 

l/)a4i:;48ii :- i\ 

-• . , - , - 1 . ••,•"-;•..-.-;::.-;L . l^ r : . r , . :~ .V>j^ , 

K5|/-;.-^q:;^,?;;-w;^^j^^t,^"^^..ir,;^.^[:;^^^ 
>'J^H [-s: 22, ' : : v - i - : ^ i ; ^ :g : ^ ^1*ftf^Or'"i- -I'-i-"-" 

J A I H ^ M A S ^ ^ 
Kc5»f.i 

'^Z'.-'^loon' r ^ < ^ -

/ ^OO 
T ^ T ^ 
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.̂ î .f_L_-_-lL-LQ_ 
/ 2 i ^ 
_116_CL_ 

leiii-fe.teM^ 

-|-<^rHO-

r.; 
Atr^^(j^-_lif. 

LfJd±A^LLB> 

SS 
zr tA-p—12^ ' 



BARR ENGINEERING CO. 

^J^^L__-_- ; . 

CHECKED BY. 
DATE 

NAME. 
DATE _ 
SHEET. 
PAGE. 

. IN SET 
IN FILE 

• _._..: L l y - J . 

:.tVor:^... z.c.rJt / ; L £ 2 ^ u 
\ \:̂ _._z !̂A_ . ' L_ 
[.^.azn. L__j:c^k^-3o^_!_ 

' ..._' ; \ [ £ . r E j J i . .0:_. 
; k M ; / .^2o 

••' Z '.. :._i£^6 L.}. 

rz _U \.. 1.1 kLi»_*̂  5^. 
P '̂jr :jki:i[A 

- H -

„_._iM'.^._. 
/ ^ . ^ 

If^.^^bA^.^ 

— \ . 
H3(^ 

' - I ' . . - I -• ; ., 

. J 

-d^ ~dZTZ_Zt-Aj ' 'ioZ 
J L ~ ^ -

U a l-*-y* l ( o ^ 0 

./^. ih :{c. '^o ::.. 

; • • - - = ! 

I 

JiJLOO 
-1 -• --'-i '-J^?y^^^-"^'r'-?A^iih-

AC^^r ' ' ••'• L'=^̂ \̂ AQ>op:̂ AxzA^ 

'^ t 

i: ^ ;.̂  J^^^; -J i-77^?.—. j - )^t^.:<A^(iJ:^z'z^ 
r-. rr-r-' • .• ,: K j ; ;—. .—rrr r r r—P^—•• .:._:.:' 

— •. .•• . • !• • ^ - ^ t — ? T — - • • — I — • - * - r w — / i i r c > . ^ - r r : — i - . ^ . . ^ . . . . 

T - - — > A - . --- , , r - .=?J:^ . I - .• " - ' 1 r j ~ v^:; •?• fu. •-r»-j i?^ ' -rT,- ; . -,•--' . r . , .,.,.-:/,-,,:^vi'--i.-'-:rr^ 1 ^•*^^;;'LJ•^-^-l'.•„*^^r*.tS;-tr-"-"*^ t:r".'-*lf'^X,--'iv-^'ir..-

'._ _ i . ^ ' z - _ - ^ •s-^.:fL\i: 

.,ptL„ 



•• . ' . • i - iV"'- •)-. 

Barr, Z C h a i n - o f Custody 

Minneapolts..MN&.5543/JlU20'-':Vicf.-'>!fX-\'^.-\r^%^^ 
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13. ^>^/^,P.I«: g % x\ 5 ,*S'* 
' • • ' ' . ' > ' . 

14.' tny^.'6.m 1 , 1 1 ^ :X r̂ ;- ; / fi. 
15.' } ^ H ^ ^ !(t^^. m 9̂  r,> :i 1 V, 

^f^:Arr^m9m » )̂̂ is « u"!. 15^ U ] ^ : . ^ • > : | : '^!:. 

fielinquished^.^,,^^^,!^^^; 
/o^.J•^^ 

Relinquished 3 y : ?'vv; '^''it;« , -•; ,• 
rr-i.../. .. ••r.r-:--;*'ii : .•*' ' ' ' . ' ] ' '•- '". '<•'".• f - ' y ' 

:;vDate,^. 

Sunplei I .nAIr,FreightDfred E«p. •Samnler 

' K : 2 ' ) Z ± ^ ^ ; ^ I ! & Z A - ^ - - • . 

Time./ 

iViTime i,-i' 

Received„by Lab: •..;,,, ••-i; :•• ><: •;.•,,,;• 

Received,by Lab:.j viv-uif-'n^i. V̂v̂r. 
.•. , 'fWj5fi--i i v ' r .-i 'v: '-^•l.-^]^•i^iy^:i^; '• 

Air.Bill iNumber 
:v>̂  • i / -y7<:)^-- -? y i!fft''"'<^^.ri' 

Date Time 

.Date Time 

Distribution;*White-Qrieinalfe'Accompanies'Shipments to;; Lab;>, Pink'-,-;,Lab,.CoordinatOi. jold ;-- Field Copy. - . T y - '••'-'.'•':'-'-'̂ Z£iZ7 ••••- lr/7 / . . / W ' \ 0 . . 



Bar r 
;.«.;! i,' 

Chain of Custody 
Encfneatng Canpany 
8300 No 
M i n neap, 
(612) 832 

irman Ceriter'"Drlye^T-:->'.i--'<M'-'''VZZ.,y Z . h - < Z \ V 
oils, MN.;y55437.I026': ' ,h-fZ' ' ' 'My>i ' ' ' ' ' ' ' ' Z : ' ' - ' Z 
12-2600 jv^-^-'VkTr.to-:' i^at^Jv ' t fS.ni ; . V. ,M • : . :-,> 

Project Numbei!'*:;,ii?^{ji'fn>;^-'.'ii.»\j%V;>>'-4. ,i 

/ I-* i < u I / I • i - ^ r - ' ' i J i'ir^*i;yf^i*^.Ji - I - I -

: •' ^ ^ - r . V - u ' I l ^ ^ S l ^ ^ C ^ ^ - ; ^ . M a t r i x • UType ^ 

':_' •;-Sampleii^i!|^ 
- Idcntificatioh^wt?. 

•i irlslw'9.* 

jlii 'Collection ;;• 

jDatel Time 

• Number of Containers/Preservative 

' 2 : 

c,. 
o 

; 0 . : 

. O ' 

: O 

/ei;c( I 
Project Manager 

Project Contact: 

Laboratory:,, i 

Remarks/ 
Analysis Required: 

1. H»^"7^0 Wm o^K ik A / Q/'^f'A}Z7 Z-o^f'i I \ 

2.'yn\^'h(S:^ 'liH^ r̂. 
i-h. rf-t im. . ^ 

-mm : • « ' : 

SAr 
K« l ; v,„; 

13?--r 

4: >>)VN/ 
•i{.* 

17 
t».-> yoV? i. K tz 

5.' y^yi i<̂ f̂̂  zi\ /;oo I X ^ 

6 X / * l i ^ ^ ^ M 'S<n--'fiji; (> 

j / h ^ N j O S 
•eV;{'d' '.f?' wr i u 

a >>̂  K ) Q O # i i?̂ ' )i)r X 2: 

9. ^'w-q'Sr^^ ¥^ly^ hR t X ($^^ 

10. ^yAv^i>^y ':i3i''-.r 

S^!' 
12. i*?;> • ) ! • , . ) 

isjiiiSfeis lis ̂ :̂ ife ;̂' 
14.'•^^•'•^^'^^^^fe :..f̂ !:; 

15. >^-i-'-^i'^'^^Mr^i ;p>?? ri.-i? iSl?: 

•K 
- • , ' " ' " ' • 
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9 yvAW / v O i530 >( y \i1̂  ^ V M 
10. M l J / S ^ I7l5' i 

\ 

:b fk m ^mm aS! 
!a).:it'-i::'f 
g!:!!P#'''(: 

11. VVNW IS 0 nii$ i m i|i«^SiiiP*if«:̂ .̂ 
12. ^-i w <] D l»« i t T̂  n^ • ' t f 

13. 

14. 
[%k.: •iS iijiii{iiiill^ijWi^5-i^^ 

15. 
?.iJ, 

KL 
r - i ••- . : 
. I : I -, ;& 4 ill's.]:, . ̂ jus!f ;i;^*^i^«pip*^i^iVc 

Sampled By 

{)c^ -^nJZZ-^yia,.:^'m^r 
Remarks: "•^^^AAi 

^Vf^^lrnMj!' 'Az ^ i y*:%D 

Relinquished By: ^ Date, ;' 

Samples Q A i r Freight [ 3 ed E«n •Sampler 
Shinned V l ^ ' - ' . , ' . ^ f 

• O _— '- 1 

f Time.* 

.->.'Time;; 

^^M^smM^&M 
Received. by 5 Lab;.' V.Z .',̂  Vj =: :*'d';.';l1->h 

Air Bill Number: '•, ' 'Z'^ Z- ' -

vy^'-.?y^ •7^//:^''.' '. 

tiPfi'?; 
!' Date 

ĵ ^Time 

Time 

Disliibulioii: Wliiie-Oiigiiuil Ai;i;oiiipaiiics Siu])iiiciU to Lab; Pink - Lab Cooidinator; Gold - Field Copy 





FIELD DATA REPORT 

North Shore Gas 
Project number: 1349003 JSL52 
Technicians: Eric Gabrielson, and Dave Melmer 

Sampling 
location 

MW14S 
MW14D 
MW13S 
MW13D 
MW12S 
MW12D 
MWllS 
MWllD 
MW15S 
MW15D 
MW8S 
MW8D 
MWIOS 
MWIOD 
MW5S 
MW5D 
MW6S 
MW6D 
MW3S 
MW3D 
MWIS 
MWID 
MW4S 
MW4D 
MW7S 
MW7D 
MW9S 
MW9D 
PWl 

Date 

11/30/93 
11/30/93 
11/30/93 
11/30/93 
11/30/93 
11/30/93 
11/30/93 
11/30/93 
11/30/93 
11/30/93 
11/30/93 
11/30/93 
12/1/93 
12/1/93 
12/1/93 
12/1/93 
12/1/93 
12/1/93 
12/1/93 
12/1/93 
12/1/93 
12/1/93 
12/1/93 
12/1/93 
12/1/93 
12/1/93 
12/2/93 
12/2/93 
12/2/93 

Temperature 
C 

9.0 
11.0 
11.5 
10.4 
10.8 
10.0 
10.2 
12.1 
10.7 
11.6 
12.5 
12.6 
10.9 
11.2 
11.5 
11.1 
11.7 
iO.9 
11.5 
11.9 
12.6 
11.3 
11.5 
11.2 
9.8 
11.1 
7.8 
9.9 
12.3 

Conductivity 
25 C 
525 
560 
426 

15800 
590 

2200 
970 

3050 
590 
3100 
1200 

13000 
520 

11150 
746 

5450 
1220 

21000 
930 

14030 
1600 
980 
855 

16300 
750 

19500 
2000 
11000 
4700 

pH 

7.80 
7.48 
7.53 
8.63 
7.68 
7.30 
7.47 
7.24 
7.70 
6.90 
7.37 
8.97 
7.75 
8.44 
7.40 
8.26 
7.51 
7.81 
6.88 
8.48 

7.2 
8.71 
7.37 
8.31 
6.67 
8.76 
5.37 
7.98 
8.51 

Static 

1.34 
1.45 
4.18 
4.32 
3.44 
3.47 
5.55 
5.70 
2.55 
2.65 
4.13 
3.85 
6.62 
6.70 
&5S 
7.18 
6.84 
6.% 
5.51 
5.54 

5.4 
5.27 
3.43 
3.52 
4.88 
531 
5.82 
6.04 
6.65 

Elevation 

582.58 
58Z78 
582.71 
58Z58 
582.56 
582.55 
582.28 
582.27 
582.9 
582.84 
582.28 
582.17 
581.95 
581.87 
581.31 
581.29 
581.64 
581.57 
582.73 
582.69 
582.36 
582.35 
582.73 
582.41 
582.9 
582.83 
58Z67 
582.61 
582.35 

Eh 

101 
60 
5 

-80 
-50 
-10 
-26 
8 

-35 
19 
8 

34 
-6 
55 
-50 
25 
-50 
-107 
-105 
-55 
-96 
-43 
-97 
-24 
15 

-86 
75 
88 
-74 

DO 
mg/L 
2.5 
2.2 
4.0 
0.5 
2.5 
1.8 
5.8 
3.8 
2.5 
1.2 
2.1 
2.0 
5.0 
2.5 
3.2 
1.1 
2.0 
0.5 
2.5 
1.0 
2.1 
0.5 
1.5 
0.5 
3.5 
0.5 
4.0 
0.5 
0.5 



FIELD DATA REPORT 

PROJECT NAME V^C>.v^Ve^au CoW^ 

PROJECT NUMBER l l | 3 | / 1 Wl "̂  M <> 1*̂  I ̂  ^ ^ I I 

SAMPLER ^ ^ ^ ^ ^ ^ ^ 
X S i- ^* "^ 

SAMPUNG LOCATION 

YAW IWS 

Vv\W i H ^ 

w\vJ i;?>s 

^<\vJ 130 

m u 12. S 

v^w ;2. D 

i^W v\S 

VAW l\0 

t̂ AW l ^ S 

lv̂ w» \s'r> 

»^vj SS 

v ^ W SD 

VAW i o S 

lAAW l o 6 

V V N W ^ ^ 

^A \W?D 

v^w GS 

v*^w (, 0 

Y ^ w ;5,^ 

SAMPUNG DATE 
MONTH DAY YEAR 

H / l ^ l < \ ^ 

-

i 
i^ /> In 
• 

V 

• 

TEMP 
0 c 

•^,0 

\uo 

WX 

10.H 

JP.^ 

) 0 . 0 

/O.T. 

/5.I 

/ o . l 

11.6 

i^.b-

l i . t 

/o.^ 

n.z 

/ i . r 

i i ' i 

11.7 

10."^ 

n . ^ 

CONDUCTIVITY 
© 25'^ C 

525" 

^ ^ 0 

' ^^^ 

i^' voo 

SjO 

2 2 0 0 

^=^70 

Joso 

5"*=)̂  

3I0O 

/ z o o 

l l , O i < i 

S2o 

\<, \S^ 

7 H i 

S^S-Q 

l l l D 

11; oaQ 

^ 3 0 

^k 

f lo) 

+L0 

+ ? 

-SO 

pH 

7,^ 

7,^? 

7.S:3 

tJ-65 
< 

-so l ^ . i ^ 

|̂t» 1 7r3^ 

' 2 k ; 7 , v 7 

+ ? 1 T.2V 

•!>s'i 7.70 

V^i b.9i> 

•tg 7.17 

^^vjg/'T 

- ( . \ 7 . ? ^ 

VTS"! ^ 'Vy 

- s-o i 7. Vo 

+2.r g.2.^ 

-s-o 

-;o7 

-J o f 

7.5-i 

7-ei 

(̂ ,&5!' 

STATIC 

I ' l H 

h i f 

H,)% 

Uz 
3.vy 

B-V 

s'.s-s-

5r.7o 

2 . 3 T 

7 .6 r 

^ , ) ^ 

^.sr 

S-Gl 

^ 7 

ZrB 

T./*^ 

i.%^ 

6>9b 

^.s-l 

ELEVATION 

Z5 

7.2 

V,c 

t).ir 

z.r 

'.? 

(T,; 

^. 

/ / 

2. 

^., 

r,. 
2. 

1. 

/. 

7 

i>. 

? 



PROJECT NAME 

FIELD DATA REPORT 

JJECT NUMBER M P 1/1 ^ 1'̂  M ^ 1 0 I ^ l | l i ^ ^1 2| 

SAMPL£R t5>A , S>/yt- ^ 

SAMPUNG LOCATION 

w\vj:^t:> 

YAVJ I s 

VAW \ o 

W\VJ WS 

VW^ HO 

iVxVsJ 7 S 

><AW70 

YAVO <^^ 

VwW^O 

Pw'i 

SAMPUNG DATE 
MONTH DAY YEAR 

} z / i / n 

^ r 

i t i z j ^ i 

I 
I 

/ 

TEMP 
0 C 

\\' '\ 

lZ. t 

l(.-5̂  

l l . r 

fl."2-

< ^ . ^ 

M>\ 

7? 

^. '? 

/ 2 . : i 

CONDUCTIVITY 
© 2 5 ° C 

' ^ , o j o 

Uoo 

^go 

^5-r 

/ ^ , i * Q 

7 r ^ 

\ ^ ' p i ^ 

Z0(iO 

11,443 

c/70ti 

&K 

-sr 

' U 

-Vi 

'̂ 7̂ 

- l y 

•f/f 

-Vt 

^7$ 

+ %g 

O V 

pH 

g.^8 

7,2-0 

^ . 7 / 

7<i7 

r.5/ 

^.(J7 

i 7 t 

^57 

-7.n 

.̂r; 

STATIC 

S.s-y 

r.^o 

r/2'7 

3.V3 

i-3'2. 

v.?ir 

s '? l 

S"V2 

/̂ . «V 

ij. 6 r 

ELEVATION 

^ 

. 

• 

d.o 

-^y. 
ho 

^ / 

o.r 

; .5 

a,r 

i,5 

^ • 

y.c-

0.: 

6<: 



FIELD LOG COVER SHEET 

WATER SAMPLING 
Page 1 of / 

Client: W6P Projecc Number l l / ^ ' ^ - Q O l " Z ^ i ^ ^ Z . 

Samplers: 

Weather: 

Date 

b-̂ NA\ ; S t l . Sampling Period: 

Temperature Wind Speed Wind Direction 

l ' / - ^^ / ^^ JS_ oF 
iL/ I / ' ^ ' i . 3^ oF 
r t / Z / " ' I ^'^ oF 

/ / oF 

^^ mph 
i> y^ mph 
> mph 

mph 

-"b -r-
j j _ t _ 

r.rs^.v 

/ / 
/ / 
/ / 
/ / 

Cloud Cover 

e> 

eg 

Containers received from: Pace Braun Enseco ̂""CHZM HilV EDI 

Samples shipped for analysis to: Pace Braun Enseco C£H2M Hill) EDI 

Samples dropped off at: Pace Braun 

Water blank riceived from: Pace Braun Enseco ^^IH" HilX) EDI 

Type of blank: ^ j^^^^ / (^ l^A^ Field blank is: air /(Eatery 

Mask # (_ collected at station tf 13P Mask # ̂  collected at station #_J_0 

Name and affiliation of others present: 

Comments: 

r\W ^(\v^f>\<b avxJ\ wcXt^ 1-e.v-civ, w-Ĉ -t̂ c colltA/(<4 <m ^^/?^^ 



WATER LEVEL DATA SHEET 

WAUKEGAN COKE PLANT 

1349003JSL52 

DDM 

12/1/93 PM 

WELL 

NUMBER 

Z-1 (W13) 

Z-2 (W12) 

Z-8 (W2C) 

Z-9 (W2B) 

Z-10(W2A) 

3 GREEN 

WELLS 

NESIED 

EPA/NSSD 

EPA/OMC2 

HARBOR 

SLIP 

SG-1 

SG-2 

SG-3 

P-102 

P-103 

P-104 

P-105 

P-106 

P-107 

P-108 

MWl 

MW2 

MW3 

MW4 

MW4D 

NNSSD 

SNSSD 

MIDDLE 

MEASURING 

POINT 

ELEVATION 

588.52 

589.44 

589.07 

583.% 

589.6 

.584.41 

589.52 

WATER 

LEVEL 

DEPTH 

4.67 

2.77 

3.67 

3.11 

3.39 

3.36 

3.41 

6.57 

6.76 

3.52 

4.48 

1.75 

1.84 

1.15 

5.74 

7.08 

6.36 

1.29 

7.19 

2.12 

7.11 

6.7 

7.25 

6.67 

5.84 

5.85 

DRY 

12.11 

12.09 

TOTAL 

WELL 

DEPIH 

12.45 

7.01 

21.9 

10.12 

16.93 

26.59 

11.68 

12.80 

7.82 

12.18 

FROZEN 

FROZEN 

14.99 

15.33 

14.97 

10.93 

31.15 

11.59 

32.33 

14.91 

15.2 

15.48 

16.03 

28.12 

WATER 

LEVEL 

ELEVATION 

582.78 

582.36 

582.71 

582.67 

582.41 

582.29 

582.41 

COMMENTS 

CAN NOT OPEN 

W W4A 

W4B MIDDLE 

E W4C 

W6 

SWl 

SW2 

ACTUAL STAFF GAUGE READING 

ACTUAL STAFF GAUGE READING 

ACTUAL STAFF GAUGE READING 

TARPIT 

TARPrr 

TARPIT 

TARPIT 

TARPIT 

POND DRY 

POND DRY 

POND DRY 



WATER LEVEL DATA SHEET 

WAUKEGAN COKE PLANT 
1349003JSL52 
DDM 
12/1/93 PM 

WELL 

NUMBER 

MW14S 

MW14D 

MW13S 

MW13D 

MW12S 

MW12D 

MWllS 

MWllD 

MW15S 

MW15D 

MW8S 

MW8D 

MWIOS 

MWIOD 

MW5S 

MW5D 

MW6S 

MW6D 

MW3S 

MW3D 

MWIS 

MWID 

MW4S 

MW4D 

MW7S 

MW7D 

MW9S 

MW9D 

PWl 

MEASURING 

POINT 

ELEVATION 

583.92 

584.05 

586.95 

586.9 

586.03 

586.01 

587.83 

587.98 

585.33 

585.39 

586.43 

586.09 

588.58 

588.6 

587.89 

588.47 

588.45 

588.51 

588.24 

588.23 

587.76 

587.62 

586.16 

585.93 

587.78 

588.14 

588.49 

588.65 

589 

WATER 

LEVEL 

DEPTH 

1.27 

1.51 

4.24 

4.32 

3.47 

3.46 

5.55 

5.71 

2.43 

2.55 

4.15 

3.92 

6.63 

6.73 

6.58 

7.18 

6.81 

6.94 

5.51 

5.54 

5.4 

5.27 

3.43 

3.52 

4.88 

5.31 

5.82 

6.24 

6.65 

TOTAL 

WELL 

DEPTH 

11.45 

30.57 

1191 

33.12 

12.03 

33.4 

14.17 

30.65 

11.78 

29.00 

12.45 

29.91 

16.21 

32.64 

16.00 

28.5 

16.68 

29.26 

14.95 

30.75 

19.60 

29.65 

12.15 

32.15 

14.44 

34.35 

15.03 

34.24 

35.99 

WATER 

LEVEL 

ELEVATION 

582.65 

582.54 

582.71 

582.58 

582.56 

582.55 

582.28 

582.27 

582.9 

582.84 

582.28 

582.17 

581.95 

581.87 

581.31 

581.29 

581.64 

581.57 

582.73 

582.69 

582.36 

582.35 

582.73 

582.41 

582.9 

582.83 

582.67 

582.41 

582.35 

COMMENTS 



WATEfl LEVEL DATA SHEET 

Br.^HML 
To-iai fk^i'^ - 0 o c ' 

Date: 1 1 - 1 - 9 3 î M 

P a g « / of •• ^ 

WELL 
NUMBER 

2 ' / 

? , ' 2 

7.-9 

Z-'-? 

^ - / o 
3 <7r "? .n 

\A je\ \ '=7 

r \ te^e.A 

EPP. ^M-'̂ H/^J9 

£Ff^ v.^'l/ w c)̂  

U o - r h o r 

S l i p 

S G - \ 

ZZ^ ' 2 • 

sr.-^ 
F - ] O Z 

F - 1 0 3 

P- fOM 

F ' l O e 

P-IOC^ 

P - f O - 7 

P - l Of? 

P U ) - / 

r ' ^ \ A j \ ^ 

rv^u) f t? 

)0OM>^S 

r^i M > ^"D 

r .- / / i ^ S 

y-y-y' . ^ LJ X3 

TIME 

yt. Mkx Sec. 

^ D r v , , ^ 

O i i e ' ^ 2 

•k 

K 

v L 

t -

l -

^ 

±^ 

Measimg 
Point 

Elevation 

r:o/5 - T l 

PrevKX« 
Water Level 

Oeoih 

v/V 

S 

C '- / . f?q' 

/ 
A-c rz.<: /i L ] 

Ui^-'r l;•^^'' '•4 

Water 
Level 
Depth 

^ • 1 . ? 

3-^-^ 
— 

. ^ . . ^ 

r.)! 
3.2^ 

3 - 3 ^ 

^-H) 

(^y-> 

6.'?-c^ 

J-r i 
HM], 

'/.-VS 

/. ?H 

M ^ 

S - ^ H 
^ . 0 ^ 

\o \ ^ 

\ZKC{ 

•z- ^ 
i / j -

z-ii 
(-OS 
r.'io 

S ̂ v 
5.Si 

c>,S^ 

3 .M3 

• ^ • ^ ^ 

Wate r 
L e ^ 

Elevation 

/2.V5' 
^ . 0 ] ' 

- — 

<;LI ^ 0 

1(3 . 1 T 

F. - ^ ^ 

It, . ^ 3 

^f. ^ 1 

M. (/-^ 

1 ^ ^ < 5 

9.-^2, 

12 U 

^-07 f ^ 

^ < t i e t s 

\ \ r \ . ^ 0 ^ 

f^SJ 
lv\.C|T- • 

| 0 . q 3 

3 M ^ 
// g ^ 

^ Z ^ ^ 

3>S.^^ 
1^ ^ » 

2 ^ . 0 < 

/ t - l - l S 

-i-oz-fs 

/ -^ . 1 ^ 

^ 1 \ ^ 

Corments 

(An C <5—-t/ 

AO ^ ^ 
6 c>^"(; + lyni^iVK.^ 

^.a 
7̂ 1^ v.^A. 

Str^\y^J 

rtAoAX 5 l r ^ r ~ ^ 

; (^V^ ^ 

s^CrofR^t 
^^rtM vvo 5>«^D 

n 0 - 4-^-1 ^ / f t r / -1 

f^ o r 4^ ' i d r ^ c l n 

d-\'^C U o trr^P^ 

-AiOly-^ ' 

/v«> S^ v̂ »^ 

- f r 
/ . r-J^ 
V. 
t f^^e- 5*'-A 

><7i.y 

Srfi^Jt 

/ l o J-^i-J 

A r ^ ' l t . f cv^ i l 

(A.0 J <-! V.V ' L 

^ , U ( ^ ^l^..rAL 



WATEH LEVEL DATA SHEET 

WELL 
NUMBER 

ZA\A} 5 5 

if>niA;5"D 

r^ iOU'b 

nnu) f̂ T? 

rv^ i .U-7q 

.'"."•..•̂  ~?T7 

r/)U' ^ S 

; ^ v . : ; ^ D 

n^-".- -̂̂ 9 

rr->A)i^lT7 

r ' i • ' . ' • ! '^T 

zzz'- 'O ẑ-

\ Z L ' . ;• 

' ' • ; L O i l " " ' 

r ^ f . > c ? - . 

rnu"''!^'^ 
'rr\ i.*> \5T^ 

A z A tM-5 

,/^^:0 l'4r> 

/^,^tj ( ^ ^ 

zzJ\5Xr 
i v i u j f 

(.-^7 2. 

. r M . ' i - ^ . 

i (!- .' 

i , --* r 

H • , - - -

'3 ' ^^^^ -

TIME 
Hr. Min. Sec. 

f-

>̂  

i 

C 

• 

.-,.,' 

^ r ' < 

MeasuTtg 
Point 

Elevation 

PreviouB 
Watec Level 

Depth 

Water 
Level 
Depth 

(..a 
f j 6 

f, .V 
Q.n'i 

h.f^ 
rr 
H J ^ 
i.#^72-
5 J ^ 
r. -'Z 

G,(,l 
(.^3 
5. 5S 

s ^ a i 
^ ^ ^ ^ 

3.M^^ 
^/.€2^! 
4«3X 

im^-^ 
i.m^\ 
imkyy^ 
a^.rs 

^-.-^^^^ 

> 7 ^ 
(̂  t v 
5,r l 

<5f 
Dr.f ^1,( 

f i -w 7 

-water 

EieVatkyi 

iL o-' 

^ =1 • ^ i 

[ i f i ^ ^ 

A A ^ ^ 
lO.L{l l 

3 '̂ 15 

\i Hf 
> n ( 
/5. 'J ^ 
S""/. 2^/ 

/c ^ / 
^ ^ . C y 

/ ^ / . / ^ 

-i.0 ^ 5 

/ ; i , 6 ^ 

B'̂ vM6 
I'L "̂  \ 

1 3 . \ - C 

W ^ f 

3 ^ 5 > 

\\.>? 

a ^ . Oo 

/ / ^ . ^ l 

I'A.'^'^ 

15 .M"? 
l l r . D ^ 

:)?.'^ 

FCfoT?-_^( .^ 

Conrnents 

. 

/ ^ y < ^ / 
r f ^ ^ C ^ — 

^ • ' ' ^ ^ 

r. 'J O—- :^ ' 

^ rA\̂  (A 

A .' ?/• :•- /v 

r ^ ^ '̂  ̂  / ;-^' 
/ ^ i / C ^ ^ r . . ,^ 

•Aty^^.c ( ^ ^ j f 

ye^ L^O 

AAO S - ^ 

M <>r^JL 
1 1 

6^'^ r\ 

'S.^X 
^ . . ^ 

^̂ - ^ .v.y 

H c^J l 
i C $ Ay r̂̂ A. 

•^r S ^ U ^ 

A-r C^y^-Jl. 
l/J:, S i ^ ^ ^ ^ 

A/O 5<i ^ - l i 

^vJo ^ ^ " ^ / ^ 

\ A '̂  cÂ  ^ "^AL 

. • - " • - . , r ^ •: - . ' r- . . . - ' 

• Z " : • ; - . .\ i : 'JP 

<V\',.\ v̂ ' ' - ' ( \ . - • yy^ ' 



Barr Engineering Company 
Field Log Data Sheet 

Client: Ho^Xti^ S f h H ^ ^ S 

Location: COY:^ VlM^T 

Project*: l 3 / 4 ^ - e>e>3:SSLS'^ 

GENERAL DATA 

Barr lock: ( T ) N 

Casing diameter: 

Total well depth:* 

Static water level:* 

Water depth;* 

Well volume: (gal) 

Purge method: 

Sample method: 

Start time: 

Stop time: 

Duration: (minutes) 

Rato, gpm: 

Volume purged: 

Duplicate collected? 

fU^^MT, 

• ^ 

/ / . ^ 

l ^ ^ 
10 

r ^ 
y^f^i'c 

7)^^X10^^ 

- ~ 

— 

^ 

— 

7.^^a 
v ^ ^ • 

Sample collection by: ^ ^ / ^ J A ^ 

Time/ 

Volume 

1 4 . ^ 

- [ i 

3 7 . ^ 

4 9.0 
5 

6 

Dissolved Oxyger 

Purge Appearanc 

Sample Appearan 

Station: / 4 ^ 

Date: / / - 5 ^ ' 

s 
9 3 

Sample time: " 7 * / ^ 

STABILIZATION TEST 

Temp. 

oC 

^ . ? 

^ • / 

f . T 

% 0 

Conduct 

umhos 

.:^.r'-.^A 

Conduct. 

@25 

^ 2 - D 

-5•^o 

5?o 
5zr 

pH 

f.2i 
7."̂  

^ • ^ 

/ ^ l / 

Eh 

/ / ^ / 

Odor: / ^ O 

e: c[c_jg,y 

ce: c/(&A/^ 

Comments: 

Others present: 

MW: groundwater monitoring well WS: water supply well 

VOC semi-volatile general COD 

oil.grease whirl pak Total metal 

Well condrtion: ^ O C b ^ 

SW: surface water SE: sediment 

TOC nutrient 

other: 

cyanide 

Filtered metal 500 ml filter - ^ 

others ^ a ^ f^TTTtrCt^esO ^ e ^ T T 

Measurements are referenced from top of riser pipe, unless otherwise indicated. 



ZVSr 

< ^ x \ ^ -

I A ^ L . V N J ^ 

PK<.»^wV. 

_&z<^.Z. 

^ > j i t X i V t 6 / 1 - / . ^ ^ 

£ l ) 0 ^ / ^ f ^ //-^Sc).^. J .̂_ 

/„ / „ ^^* '̂kî .̂ Jj-y^s ___ .__2 _ 

_2 — 2̂  L--v4-''*M5 ^>^ - - 3 

d.y/5-> î̂ e .fniU) i>->'vv)o 2-

. ( y i f ^ r ^ .7 -

.72 - e^<y\ / t / /^ /4 

V2_e>wl / ^ i ^H -

^ ^ A 
y^^ . 6Lp-f6L,_ ^/yvy<>_Z-- 5 ^JA^^_±_M '__ 3._ 

^ > — \ -

1 ^ -

o i ^ : 



Fl-I 

•^iX 

\ (Xvuv^Ner^fL 

A V*>V*V5Vid^-

UfA<^ \ 

.TV>>A:„VK-V\-

^>'4-£X|Vt6At_ 
1 • ^ 

••/ / . YA^t-' '^ W ; ^ ^ - j ^ - ^ . -

^ K \ J ~ w r ) 0 2 - ' 2 2.L /^ir^MJ^^ - 3 

^ ^ - ' ^ -

,C)fit^^'^e CviU) _ 

QA^-cpi, (A^w^^^ui 
w c ^ A^M. (-H 

• j ^ \ ^ ^ ^ - f ^ * ^ 

- ..I/^.....A''^^.'f^L.__ 

\^y\i^/'p 2 -

O'yyr^ 2. 

QrAy/^_ ~L^ 

^IZ'^iJ[ / \ i /hl i ^ 

Hl^ 2>v-i / if^^ 2 . ^ 

J _ ...KZ '̂... ^ l ^ J My 



Barr Engineering Company 
Field Log Data Sheet 

Client: / 3 trf Cf O ^ l ^%L ^ 3 > Z^Wd.^V<-^AM 

Location: 

Project # : / 

Station: / Y ^ 

Date: h / S < i / ^ ^ 

Sample time: ^ ^ 0 O 

GENERAL DATA STABILIZATION TEST 

Barr lock: Y N 

Casing diameter: 

Total well depth:* 

Static water level:* 

Water depth:* 

Well volume: (gal) 

Purge method: 

Sample method: 

Start time: 

Stop time: 

Duration: (minutes) 

Rate, gpm: 

Volume purged: 

Duplicate collected? 

r 
z 

30.s-

A ^ r 
;2f:o 
4^.r 

pt^tSUlc 

t > \ ' , W 

Z 2 . ^ 

X » 

Sample collection by: 0 * 3 ^ , S f ) ^ 

Volume 

1 i:>^< 

2 / « 

3 ^^r 
4 

5 

6 

Temp. 

oC 

/O.7 

f l - ^ 

/ / , 0 

Conduct, 

umhos 

"̂  

Dissolved Oxygen: ^ - 2 - y^^ / ^ 

Conduct. 

@25 

^ S O 

r̂ r 
S ^ D 

pH 

> . 5 ^ 

X ^ r 

7.9% 

Eh 

- t L ^ 

Odor: Al/O 

Purge Appearance: t r ^ t M ' 

Sample Appearance: C^<-<*^ 

Comments: 

Others present: Well condition: (jr-V^fZ 

MW) groundwater monitoring well WS: water supply well SW: surface water SE: sediment other: 

VOC semi-volatile general COD TOC nutrient cyanide 

oil.qrease whiripak Total metal Filtered metal 500 ml filter —^ 

others ^ < - ^ C ^ W c c i ^ c A - ^ ^ < ^ M ^ « C ^ M 

* Measurements are referenced from top of riser pipe, unless otherwise indicated. 



/ V J 5 

n ^ - ^ i ^ - PA\-\_ 
r 

<^>' i tX iVi6A. 

'S^.f^^h'''..Jl^irSo^ 

/ I *y*4/c>y//^3 

/ . ^ v , ^ 

.IA" 
T ^ ' 

-l-l^-f>J^V^^ WVoj 

PK<,».wV 
- ( ^ . wrvyo z.- 2 - - 2.i- - /4-''*^ ̂ ^- - 3 

^^>A/-*'W> 2 - -V.2.-.^tyl. /V/^Dl:^ 

([^yv^y? 7 . Vz,2>-' / ^ ^ ^ 2 . 

f^\r^^_ //tTL <f.'-ft:1r^L ^ / v v p X- ^ __'<̂ *L̂ ^ î̂ [ 



Barr Engineering Company 
Field Log Data Sheet 

Client: /4c«TV^ ^ r f ^ r f ^ ^ A S 

Location: < ^ l C < ^ P t A i f ^ T 

Project* : | > / 4 * 1 - O o Z " S S L ^ 3 

Station: i S S 

Date: I ^ S O ^ I S 

Sample time: O ^ / " ^ ^ 

GENERAL DATA STABILIZATION TEST 

Barr lock: / ^ N 

Casing diameter: 

Total well depth:* 

Static water level:* 

Water depth:* 

Well volume: (gal) 

Purge method: 

Sample method: 

Start tirr.e: 

Stop time: 

Duration: (minutes) 

Rate, gpm: 

Volume purged: 

Duplicate collected? 

flU%ff MX 

-z 
/ 3 

4.)e> 
1 
/.f 

R N ^ ^ C -

*BKvc<^tl_ 

^ 

^ 

— 

^ 

isy^ 
yt? 

Sample collection by: 9 5 / ^ J A( 

Time/ 

Volume 

1 4 .5 
2 \ £ 

3 7.5" 

4 

5 

6 

Temp. 

oC 

IJ-Z 

/ / • • z . 

//.r 

Conduct, 

umhos 

Dissolved Oxygen: P - ̂ A A > ^ / ^ 

Conduct. 

@25 

V/^ 
V z l 

^Z(. 

pH 

- / S T ^ 

•7 . r ( ; 

7-0 

Eh 

^ ^ - ^ 

Odor: A'O 

Purge Appearance: c j e ^ / 

Sample Appearance: c / t ^ . ^ ^ 

Comments: 

Others present: Well condition; ( S O o t i 

MW: groundwater monitoring well WS: water supply well SW: surface water SE; sediment other: 

VOC semi-volatile general COD TOC nutrient cyanide 

oil.qrease whiri pak Total metal Filtered metal 500 ml filter / 

others 5e5^ - ATTAc^ezD Srt-^s-y 

^ ^ 

Measurements are referenced from top of riser pipe, unless otherwise indicated. 



/i3 

yl/rtpic (^^J7)_.__, . ' & ^ P A .._- /._^-..?A^.A/c>///>'3 Z _ 

'lo\t»\ i g,^—^il^— -̂  •• \ J 

-̂ :̂:mAAAAAZZZ:AAAA -̂A:AAAAAAAA^̂ A3 
^ \ < r t f ^ _ _ , _ _ i \ ! 

r-̂pr' 

._. <:^y4^'£^e.6njU3 i^>^-p....2L ^x-c^tA-A^-f^^^ ^ 

uc^.O:^. >/̂  "> \(Ar^, 1. __ ,._. Vz, e>-l_ A ^ ^ 2 . 

I !^___J^__ , IAV^_ .̂̂ .̂.:.f<zL C '̂AA^^-ll. 3 "ZJA'. . ^ J ^ l M 



Barr Engineering Company 
Field Log Data Sheet 

Client: \ / < \ s / \ j e ^ h> Station: iia 
Location: Date; / / / 5 > o / f h 

Project#: j J / H i - 0 0 3 1 5 1 . 5 ^ Sample time: O) J V S ^ 

GENERAL DATA STABILIZATION TEST 

Barr lock: Y N 

Casing diameter 

Y Time/ 

Volume 

Temp. 

oC 

Conduct, 

umhos 

Conduct. 

@25 

pH Eh 

Total well depth: 3 : ^ 0 1 / 3 . < /^.3 / Y 7 ^ %S2 
Static water level: V3Z. rt / O . f I f 600 .̂ o 
Water depth:* 2 g . r %2.^ . '0. L /r^co ^.^Z 

Well volume: (gal) y.iT ZZo / c ? . ^ / $ ' ? 0 ( $-•^5 ^ ^ 

Purge method: p<./\<^\l. 

Sample method: k>^;v 
Start time: Dissolved Oxygen: ^ / S / ^ ^ ^ / ^ Odor: y;^5 

Stop time: Purge Appearance: ^ / 0 \ A . \ j / / ^ ' ' ^ B S / i -

Duration: (minutes) Sample Appearance: <^lo^Ay / Z^ ^r^ /^A-

Rate, gpm: Comments: < T / ^ * ^ \ ( ? « t O ^ 

Volume purged: 

Duplicate collected? ^ ^ 

Sample collection by: V y ^ W ^ S P X -

Others present: Well condition: €-^00 

{mj) groundwater monitoring well WS: water supply well SW; surface water SE: sediment other: 

VOC semi-volatile general_ COD TOC nutrient cyanide_ 

oil,grease_ whiri pak_ Total metal Filtered metal 500 ml filter 

^ 
others gc^ ^ J joU < ^ ^ 
* Measurements are referenced from top of riser pipe, unless otherwise indicated. 



/J>b 

^ a.v^^v^e.r^A-

,.PA\A_..._ 

3Y^^A^ 

/^-^v^Vwo>J^;c^- G r Z ^ Z 

rZ^Z--
r" N ../̂ ,c_t,jê ,%e. 

C o ) J ^ , ' y > i e i ^ 

' S ^ flt̂ h'_<r JhiSO,.^ 

J . .̂  ?A_4.''<^j-y//^3 

L * ^ 

.'\.Ai 

z" 

- l - L A>l*^^ '^Vlh^- i , -

—(~r-v\s^y i 2 - r 2 2ri^ -^v*M5£rt-__-. 3 

.dy^/^^g/ji/U) _. €^y^^p... Z._ .Vi-5^4._.^^A ^ 

te*--' /^^'^ 2. 

^ < ^ : 
. ^ ^ 

//trt l__6^p f̂(>^^ ;._...^ '̂Y^_!^ 3 Ly i '> \ t J-Hrt^i 



^ CX.VTV.VAfir60- 3 Y Z ^ 

- ^ ^ 

Ai^v'^^^ds- .....3-k^.z 

^^ y^/4/tcpjc Zli'̂ jd___ : ._^.^^\^J . 

A.^16, /'s, s€ ^ , 

" t o \ ^ \ VfAj^j (S?v*v?i'k 

PA\A___. 
Pk«'̂ '>V 

^/^^j 
<^>i4-t\iVieA_ 

•Slo ^/^f/'t.. />^o^ 

. .A. A.^Mh^.'^'IJ-/^S 

- y ^ W^J> ' •^-w/^j 

A*v^ 

r. 4.̂  
" ..zl 

::J 

— 

> _ 

1 / 

-2 -.-2;Z. - /4- ' '^^^--3 -*^ 

dyA'^i:^e (TI /U3 ; €-*^^p_2-_ 

(yr^^.7-. 

V2^^^_J^^ ' i 

" ^2^ 2> l̂ >^>f- Z .^ 

/ ^ ^ 
Y ^ l //TL CLp'fOL^ ^A>vJO_Z^_ 3 irA_tY__.i-} l̂ 



Barr Engineering Company 
Field Log Data Sheet 

Client- t ^ O A t ^ 5 ^ i e ^ < i A $ station: A t l J l Z $ 

Location: Co TP^ ftAf^ T Date: /A ^d " f S 

Project* : ( ? > / ^ ^ - d) D 3 " 5 ^ / ^ ^ 5 Sample time: V o ^ 
GENERAL DATA STABILIZATION TEST 

Ban-lock: (S )N 

Casing diameter; 

F L i / ^ ^ Time/ 

Volume 

Temp. 

oC 

Conduct, 

umhos 

Conduct 

@25 

pH Eh 

Total well depth:* )Z- 1 4 . 5 / o . S ^oo 7.7^ 
Static water level: ^ ^ ^ ^ 1 0 . - / s~9o 7. 6? 

Water depth:* 1 ^ 3 7 5 ' /O.J SJo y.6'g -r"̂  
Well volume; (gal) / . ^ 

Purge method; KrSkc 
Sample method: ' 3 > A t t - f ' 2 — 

Start time: Dissolved Oxygen: ^A,l> ' ^ / ^ Odor: / ^ 

Stop time: Purge Appearance: /ex/-

Duration: (minutes) Sample Appearance: c / C A / 

Rate, gpm: Comments; 

Volume purged: 7-?y 
Duplicate collected? / f O 

Sample collection by: ^ O f O J ^ 

Others present: Well condition; &^C) 
.zr:ŷ  / MW:^roundwater monitoring well WS: water supply well SW: surface water SE; sediment other: 

VOC semi-volatile general_ COD TOC nutrient c:yanide_ 

oil,grease_ whiri pak_ Total metal Filtered metal 500 ml filter 

others 5ifer A-TrAcfH?r:> Sj^er^-j-
Measurements are referenced from top of riser pipe, unless otherwise indicated. 



/ "^3 

^ cx,vu.\^fjr6A-

.A\A 

•^cAte; 
pkj<j».>»,\> 

...&M^.Z 

( ^ ^ . y y ' Z . -

<^>'4.t\('>^t6/i-

I I PUii-/L i-ĵ Az:̂  .,_._ z 

IL- f J^^ ' ' ^ y i h ^ y 

^^.^Y> Z -2 - 2 1̂- z ^ * ^ ^ - 3 ^ 

^ ^ ^ 

\^w 

c^y^K^^e CniU3 i^i^vp 2- V 2 ^ ^(*/l -. / ^ ^ /4 ^ ^ 

Ucri\_̂  ^ ^ . Z-H y (yr^^Z. HT^O^J /M^H- 2 . ^ 

//tTL __CLP:fou A...^'A^.-^. 3 -..̂ ''-JLi-J î 5 



Barr Engineering Company 
Field Log Data Sheet 

Client: t A ^ ^ k < \ A J ^ 

Location: 

Project # : } ^ I ^Hj - 2>;S3 ' S ^ V ^ 

Station: A C 0> 

Date: / / / ? V f 3 

Sample time: / / J J ^ 

GENERAL DATA STABILIZATION TEST 

Ban-lock: Y N 

Casing diameter 

Total well depth:* 

Static water level:* 

Water depth:* 

Well volume: (gaO 

Purge method: 

Sample method: 

Start time: 

Stop time: 

Duration: (minutes) 

Rate, gpm: 

Volume purged: 

Duplicate collected? 

Y 
z 

J-J-D 

3. VV 
;?9. .^ 
•/.r 

^ c y i S V l ^ l . 

l^e, , ' ] e ^ 

—. 

' • 

7 Z . ^ 

¥0 

Sample collection by: D ^ V A ^ J J ^ 

Time/ 

Volume 

1 /3.r 
2 /g .O 

3 Z Z . f 
4 

5 

6 

Temp. 

oC 

<9,-r 
/O.-D 

/ o . o 

Conduct, 

umhos 

Dissolved Oxygen: ' ^ . 3 - ' ^ y Z 

Conduct. 

@25 

e/^0 
ZZt>Xi 

Z^oo 

pH 

-7.It 
T. 2<? 
7.i0 

Odor: ^ « /« /«« / 

Eh 

^ r \ 

.C>/J 

Purge Appearance; Ole^r*./^^ 

Sample Appearance: c ^ t ^ / ^ 

Comments: 

Others present: Well condition: A l ^ ^ J A > 

("MW) groundwater monitoring well WS; water supply well SW: surface water SE: sediment other: 

VOC semi-volatile general COD TOC nutrient cyanide 

oil.qrease whiripak Total metal Filtered metal 500 ml filter / 

others ^ ^ < - c -Jd t> tU i l C ^ e ^ 

* Measurements are referenced from top of riser pipe, unless otherwise indicated. 



^ 
; zc 

? <i..vTx.VAer6ri-

A V>^VW\o>»> 0^ -

' T V J V I A ^ - i f ^ ^ ^ 

-i;rL<f>-'iA P;5^v\_ 

PK«.j^u.\> 

- ^ ^ - ^ z. -

- C - ^ T 

C K ^ ^ i ^ t h i i i y L . 

J l y^ 

I L •A Ĵ*̂ '̂'̂  h i h ^ j _ y ^ ^ 

-2 - - 2̂  i- - /^-"'^ ̂ ^ - 3 v / ^ 

PfPr^'^^lvikA : j€<ŷ _-'p..Z._ Vz- ^tyl_.!^^'+. 

, ^ K V ^ ^ Vz-e)*-! V'^' i- 2. «---

, - « - ^ 
^^_-^ / ^ ^ ^.'r'^.r.t^l'. ^ /wyp 7^ 3 t/Z l̂f _^Jî ]_ _ _ ^ 

/— L — P / ^ ^ - V . 

; | :_:^_'A ::^i4j;iiy: 

^ \ 

•f—^s^-M.-—/}-^> 



Barr Engineering Company 
Field Log Data Sheet 

Client: /viftA-tU S l ^ l ^ C k ^ 

Location: C X > C ^ T ^ ^ / o ^ f 

Project # : / 

Station: / / 3 

Date: l l - ' ^ 0 ' 9 3 

Sample time: /<:^ ^ 5 

GENERAL DATA STABILIZATION TEST 

Barr lock; (^yVj 

Casing diameter: 

Total well depth:* 

Static water level:* 

Water depth:* 

Wei! volume: (gal) 

Purge method: 

Sample method: 

Start time: 

Stop time: 

Duration: (minutes) 

Rate, gpm: 

Volume purged: 

Duplicate collected? 

• z ^ 

14-
f . ? ^ 
^ . ^ 

I'S 
^ J ^ \ " c . 

T ^ f t r \ H ^ / L -

- • 

^ 

^ 

^ 

7'5 J . 
1 

Sample collection by: 5 p f t>A MA 

Time/ 

Volume 

1 4 . 5 

2 0 

3 7-5 
4 

5 

6 

Temp. 

oC 

yo.-2 

A . 3 

/o.-i 

Conduct, 

umhos 

Dissolved Oxygen: .5 • « * * * ^ / Z 

Conduct. 

@25 

?^o 

9^0 

9 7 0 

pH 

7^2 
y.-r/ 

7 , ^ 7 

Eh 

-•^4 

Odor: ^ 6 

Purge Appearance: ^ / . - * - ^ 

Sample Appearance: c l < * ^ 

Comments: 

zr]--^ 

Others present: Well condition: 

MW: groundwater monitoring well WS: water supply well SW: surface water SE: sediment other: 

VOC semi-volatile general COD TOC nutrient cyanide 

oil.grease whiripak Total metal Filtered metal 500 ml filter ^ 

others ^ ^ ^ & / BfTTAC+f:^*:' 
^ ~ ^ « J - — . 

-^r iO- iefc / • 1 

* Measurements are referenced from top of riser pipe, unless otherwise indicated. 



//J 

^ Os.vuvAfi.r6fl-

^ 
V̂̂  

-t5^^^_.. PAv\__ 

3ẑ Â̂  

S"^p2 

/rvAVVNo>''IC>-

A , ^ ^ > ' & , 5-^ / - ^ 7 " 

^ - i A j v r y o Z - -

, ^ : ^ _ _ 
^/VvJO T-* 

/ ^ _/Aif/<! ^y//^3 

L<^^ 

-2- - 2^^ z -̂"*^£rt_ _ 3 -u-

V2- f̂ tj4 /i^/4i>/4 

H T ^ 2>^I /^-^"/^ 

5> • ^ 

2 . I/' 

3 t^-jf .̂  l̂ c./ % u ^ 

http://Os.vuvAfi.r6fl


/*i-x (ns) 

P ;\Vl 

TMMai 

ros.YUVAfc.r6rL 

PK«<^^V 

3Y^^A^ Z^>Z^ \ tJ '€A-

€ ^ fli^h'_'r _1)-IS0L^ 

/ .^ »y*iA/<. ^y//^3 

/ ^ ^ 

. . . . _ ^ _ 

7z " 

•2^ 

• I - I , l>J^\'>'^ Hh.Atj 

(^ . v^jvryo -2 - -Z^i: - / ^ ^ * ^ ^ - 3 - ^ - ^ 

(^^y^K^g CTI(U3 ][^>/U«/)0 7 . .V.2^ <^J\ n/^w 

1/2^ e>'-' / ^ - ^ / ^ 

5> zx 

^ - ^ 

5 / ^ 
m 

/ / ^ CLp-foZ. ^ / U ^ Z-- 3 t^-jf i-JA^l __, __%_ 

http://ros.YUVAfc.r6rL


Barr Engineering Company 
Field Log Data Sheet 

Client; l ^ ^ A c ^ ^ a ^ 

Location: 

Project*: ]"!> 1 H ^ - 6 0 5 T ^ / . 5 ^ 1 

GENERAL DATA 

Ban- lock: Y N 

Casing diameter 

Total well depth:* 

Static water level;* 

Water depth:* 

Well volume: (gal) 

Purge method: 

Sample method: 

Start time: 

Stop time: 

Duration: (minutes) 

Rate, gpm: 

Volume purged: 

Duplicate collected? 

Y 
2. 

:5&!r 
^ . 7 0 

r̂ 
H 

iPo-f!.VJ(,2-

ho^yW 
- ^ 

• 

— 

:?o 

H^ 
Sample collec:tion by: ̂  ^ y ^ O ' T I ^ 

Time/ 

Volume 

1 / 2 . 

2 IG 

3 ' Z O 

4 

5 

6 

Dissolved Oxyger 

Purge Appearanc 

Sample Appearan 

Station: / / / ) 

Date: J Z / Z S ^ A ^ ^ 
/ - • 

Sample time: / ^ / S 

STABILIZATION TEST 

Temp. 

oC 

fi-y 

/ z . ^ 

/ 2 . / 

Conduct 

umhos 

.: S ' " ^ ^ ^ / C 

Conduct. 

@25 

3 0 ^ 0 

J/oo 

3fiS0 

pH 

/ :3o 
-J.z^ 

'7>2~y 

Eh 

•f-2 

Odor ^ Q 

e: / / / r , ^ ^ 

ce: ^ / ^ / ^ 

Comments: 

Others present: 

/ "MW^groundwater monitoring well WS; water supply well 

VOC semi-volatile general COD 

oil.qrease whiri pak Total metal 

Well condition: ^ O ^ O 

SW: surface water SE: sediment other: 

TOC nutrient cyanide 

Filtered metal 500 ml filter Z ^ 

others C^tJL c M o f U \ < ; / c c f 

* Measurements are referenced from top of riser pipe, unless otherwise indicated. 



/ / p 

\ o.vuv^fir6rL 

fUz 

. PW'-V. 

l̂ r̂ ^A^ 

•/4fxcpic C i r ^ j h ~6ryy_^^2 _ 

(^>AJ-s/)0 2L " 

(^y/j.K'i:oe (TIJUO . i^-i^vp Z_ 

C i ^ ^ ' • ^ e , (^y.V.*rujZ^) 

QY^TJ^ "L 

^ t i ^ i >AVW 

<^>>4-At'>-"?'i- L'tri/Jf 
• ^ 

/ ^ /^AiA/c i-J^A^r, Z _ . ^ 

y I, l>U*^''^-yl^y ^ 

"lAZAAAZAZAZi: 

2 - Z-L /^"-^ ^ ^ • 3 "--^-

V2-5^4._..^.^'f 

1/2, e> J / V ^ / f 

^ - ^ 

Z 

^rA. / ^ , \...A'-^.:.f^.i-. ^/vvp Z- 3 KL"*]̂  A ' ] ^ ^ - 3_ 



Barr Engineering Company 
Field Log Data Sheet 

Client; ^ ^ J ^ ^ l o ^ T < J A 5 

Location: a o < r ^ ^ l A f ^ l 

Project* : ( 3? / f ^ • CO 1? "S3£.'5' $ 

Station: M ^ / S " S 

Date: / / ' J ^ - 7 > 

Sample time; / f 3 0 
J - . _ . — 

GENERAL DATA STABILIZATION TEST 

Ban-lock; ( £ )N 

Casing diameter: 

Total well depth:* 

Static water level:* 

Water depth:* 

Well volume: (gaO 

Purge method: 

Sampie method: 

Start time: 

Stop time: 

Duration: (minutes) 

Rate, gpm; 

Volume purged: 

Duplicate collected? 

^ 

\z^ 
2.^S^ 

^ • ^ 

A> 
/^•^fe. 
' ^Ml¥ lL 

- ^ 

- ^ 

— • 

^ 

A'^yt^ 
6 

Sample collection by: 7 ^ / ^ J A^ 

Time/ 

Volume 

1 4.5 
2 lfi 

3 7-5 
4 

5 

6 

Temp. 

oC 

/T).H 

A. 4 
f^r? 

Conduct, 

umhos 

Dissolved Oxygen: ^ . ^ *^^ f l ^ 

Conduct. 

@25 

6t>^ 

^ 9 0 

S'90 

pH 

%e6> 
y.yz 
7.70 

Eh 

- K ^ 

Odor: / V ^ 

Purge Appearance; c )^ - f i ^ ' ^ 

Sample Appearance: c ) ^ - ^ 

Comments; 

Others present: Well condition; Q - C y t Q 

MW: groundwater monitoring well WS: water supply well SW: surface water SE: sediment other: 

VOC semi-volatile general COD TOC nutrient cyanide 

oil.grease whiripak Total metal Filtered metal 500 ml filter ^ 

others S r t J ^ A T " 7 ^ A - A * ^ ' ^ ^ i d & ' r 

^^X 

* Measurements are referenced from top of riser pipe, unless otherwise indicated. 



/5--r 

. \ 

^ o^vuv^er^O-

A / fA .f^; ̂ 'S. 

4bW--lAulA.-

(^>AX^ Z 

-jttVvoR'--rJA\^,. 
PK<,pwV 

dy4Ki^g.Cn/U3 

(^^-y\jvr)0 2 . 

l^-Z-VH/jd 2 -

Ucrt\^ A ^ - ^ . ^ - r ^ y { y r ^ ^ 1-

Co>Ji]r0^\h>'O\~ L<r,/*y{ 

Sip |̂ /<ufr'c IhxSO^ J 

. I A _ '^A^f''<^>y//K'3 2 _^_ 

2 -2.L--/5-^*M5Crt- _ . 3 i/_?/ 

.V2^ ^ M _ . > ^ ^ 14 

V2^ -̂'l V-^/f 

zy 

^ 

(ffjV^^ .v\^«--
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7__Z.- plcoUt / ^ ^ _ 

_/___p //;^^5c 

iA\A ^ ^ . 
; — j i i O 



/-> J> / ^ J 

^ a.vuv^fir'S(\. 3 r ^ ^ ^ ^ J ^ i X i V t M - LirV^ri 

aU<(̂  

nr\^P:'=-Z 

. A. 

.-_ 

^^^v-J-* "̂̂ " 

... — 

" — • 

/i-^v^v*^0>^^V &y<yjf> Z . 

, krttt̂ \L Ci^,y)_.. _ 6'/\^^2 

/ . / _ . _ ; r.yM.yyy L 

-TbU --'^•Uf ^----- -

d:y 4*̂  i^.e. fniuO . ___̂ > .̂ ̂ R. Z-

1^\^» V*;^J*t. ^ 

/^tJX. CLP ' f cZ ^Avp "Z-' 

— : 1 

; 

• 

- — 

_ £lJO f h h ^ IKSo^. . j2- ^ 

/ J. PUsl-Z^hJ^A^^^ Z " ^ 

I L fl^*^''^Vlh^y -_^ ^ 

; - > , 
1 
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Barr Engineering Company 
Field Log Data Sheet 

Client: W ^ ^ ^ l , ^ ^ ^ 

Location: 

Project # : / 3 / V ^ - O 0 } > ^ S Z S ^ 

Station: / 5 " 0 

Date: / / / J C ^ A J 

/ 
Sample time: / ^ Q 0 

GENERAL DATA STABILIZATION TEST 

Barr lock: Y N 

Casing diameter 

Total well depth:* 

Static water level:* 

Water depth:* 

Well volume: (gal) 

Purge method: 

Sample method: 

Start time: 

Stop time; 

Duration: (minutes) 

Rate, gpm; 

Volume purged: 

Duplicate collected? 

r 
"Z. 

^ ^ . 0 

z<r 
^^.r 
V.o 

pt . ' , \ (e ( fC 

l 3 < 5 v \ \ * ^ 

. 

> 

2o 

/n 
Sample collection by: C > ' 3 ^ j ^ ^ 

Time/ 

Volume 

1 / 2 -

2 / 6 

3 Z V 

4 

5 

6 

Temp. 

oC 

) i i 

I f -^ 

lU 

Conduct, 

umhos 

Dissolved Oxygen: / . Z J^^IZ 

Conduct. 

@25 

3 o 2 o 

SUo 
} j u i 

pH 

(^.?r 
tf e-z-

( . ^ 0 

Eh 

tn 

Odor / / ^ 

Purge Appearance: ^ / A ^ ^ T ' Z ^ * ^ ^ ^ ^ T S ^ f / ^ J * G ^ \ 

Sample Appearance: S ^ y ^ >**» & -

Comments: 

Others present: Well condition: 

( Mw!)groundwater monitoring well WS: water supply well SW: surface water SE: sediment other 

VOC semi-volatile general COD TOC nutrient cyanide 

oil.qrease whiripak Total metal Filtered metal 500 ml filter y 

others S ^ - ^ ( J d ^ J L / . S > ^ * ^ c i ^ 

Measurements are referenced from top of riser pipe, unless otherwise indicated. 



)s:i> 

ra.vt)k.v^fB.r60-

A 

ry^ 
V<^Vvy3>J\ CN. 

-TTi\A -•^>lA-

t M ^ - PA\A_ 
PK«-*̂ u,\> 

&v^.Z 

^ / \ j . j / > Z 

iAlrl^^ 

- ^v\y^Y> Z ' 

C r O ^ ^ \ ) j f i / l . /.•tv«/{ 

/ _'^..'^A^'f-'V.^.y/A^3... .__z 

-/ /^-/A^^'"*- W/^-j ^ 

-2- z./_- -v4-v^^ __3. i /Z 

..< ŷA^̂ e._CTbU3. 1^>/V*/VJ> Z _ 

( y y \ ^ "Z. 

.y.2..5t^._..^_'^i+_.._ t / 

V ^ e> l̂ /^'^'^ 2. 

./^,v-^\^5 . — . „ _ / ^ .A^f'-foL S^Cz'̂ .̂J-.... __. 3 _^IIL_^.!^/.J 3_ 



Barr Engineering Company 
Field Log Data Sheet 

Client: /\]ft/L-xtV S l U « , t r 6 ^ ^ 

Location: Q j o t ^ R J ^ T 

Project#: l ' 2 > / ^ 1 - C'O'b ' S S > L ^ ' ^ 

Station: A ^ 10 5* 5 

Date: / J ^ ' ^ O - ^ : ^ 

Sample time; y / ^ ^ O 

GENERAL DATA STABILIZATION TEST 

Barr lock: (J) N 

Casing diameter 

Total well depth:* 

Static water level;* 

Water depth:* 

Well volume: (gal) 

Purge methcjd: 

Sample method: 

Start time: 

Stop time: 

Duration: (minutes) 

Rate, gpm: 

Volume purged; 

Duplicate collected? 

z 
/z.s-

^)J? 

^ . ^ 

/ . ^ 

' f^r i -kc-

' ^ A H U < ; ? 2 _ ^ 

- ^ 

^ 

^ 

7.r 
^ 0 

Sample collection by: ^ p | P J P\ 

Time/ 

Volume 

1 4 ,5 " 

2 Ip 

3 Z ^ 

4 

5 

6 

Temp. 

oC 

U-s-
/ /r 
//.r 

Conduct, 

umhos 

Dissolved Oxygen: 3 V / > i / ^ 

Conduct. 

@25 

Z Z 3 0 

IBoo 

/^^o 

pH 

7.S9 
y s ^ 
y:j7 

Eh 

t^ 

Odor / / ^ 

Purge Appearance: c / ^ P ^ 

Sample Appearance: ^ / g - ^ 

Comments: 

Others present: Well condition: ^ ^ 0 / ^ 

MW: grounchwater monitoring well WS: water supply well SW: surface water SE; sediment other 

VOC semi-volatile general COD TOC nutrient cyanide 

oil.grease whiripak Total metal Filtered metal 500 ml filter / 

others 5 5 ^ A-rrAcj+fcflD -^n^sBj-

* Measurements are referenced from top of riser pipe, unless otherwise indicated. 
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2 - 7 ^ L -/fv>M5£rt- 3 U / ^ 

i^^y^^'^e CTIIU) .. €^/^^>p._Z- .V^-^tyl >n/>aiJi4 
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//tne, _<-k '̂_f^L 
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2. 
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Barr Engineering Company 
Field Log Data Sheet 

Client: \ r J o > ^ \ u u ^ f i ^ 

Location; 

Project* : / > / t / ^ - 6 b > 3 S ^ O 

GENERAL DATA 

Ban-lock: Y N 

Casing diameter 

Total well depth:* 

Static water level:* 

Water depth:* 

Well volume: (gal) 

Purge method: 

Sample method: 

Start time: 

Stop time: 

Duration: (minutes) 

Rate, gpm: 

Volume purged: 

Duplicate collected? 

r 
z 
30 
3.^r 
^ ^ - \ 

ij.-r-

p>tr.S"* ' tC 

^ 4 1 Ie^ 

- — 

— -

^ - ^ 

Z ^ 

v^>::u 
Sample collection by: CfS^*^ ^ ^ S ' 

Time/ 

Volume 

1 [ 7 . 

2 / ^ 

3 z-0 

4 

5 

6 

Dissolved Oxyger 

Purge Appearanc 

Sample Appearan 

Station: ^ D 

Date: U / 3'̂  J ^ }> 

Sample time; / ^ _ 3 0 

STABILIZATION TEST 

Temp. 

oC 

/'^r 
^Z(> 
lz. i 

Conduct, 

umhos 

.: ^O ^ J l 

Conduct 

@25 

f36(50 

130(90 
/50(AO 

pH 

S'.^? 
9"^?? 
9:97 

Eh 

^5^^ 

Odor / i ^ . S 

e: fi»^$/^/^ 

ce: > ^ / - ^ ^ 

Comments: 

1 /-^/> 

Others present: 

r ^ ^ 

MW^Ngroundwater monitoring well WS: water supply well 

VOC semi-volatile general COD 

oil.qrease whiri pak Total metal 

others ^ C t o J j b i H s A ^ ^ 

Well condition: ^ ; ^ ^ 4 / ^ 

SW: surface water SE: sediment other 

TOC nutrient cyanide 

Filtered metal 5 0 0 m l f i l t e f S ^ ^ ^ J ^ 

* Measurements are referenced from top erf riser pipe, unless otherwise indicated. 
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Barr Engineering Company 
Field Log Data Sheet 

Client: M c ^ t ^ > 4 o A ^ ^ l A ^ 

Location: C J O C - ^ ' p L A t ^ X 

Project* : l 3 / A ^ - 0C> " y ^ S L S 3 

Station; />f tO 1 0 ^ 

Date: ^ / , ^ ^ - ^ 3 

Sample time; 0 7 - J ^ 

GENERAL DATA STABILIZATION TEST 

Ban- lock: / y ) N 

Casing diameter 

Total well depth:* 

Static water level:* 

Water depth:* 

Well volume: (gal) 

Purge method: 

Sample method: 

Sta.-t time: 

Stop time: 

Duration: (minutes) 

Rate, gpm: 

Volume purged; 

Duplicate collected? 

•z^ 

/6 
(e>U2r-

1.^ 
1.^ 

7jtî c^ 

"&fcwwnL^ 

. — , 

^ ~ ^ 

V.r 
A/O 

Sample collection by: ^D l ^ I I i ^ ^ 

Time/ 

Volume 

1 4 * ^ 

2 ^ 

3 7.5 
4 

5 

6 

Temp. 

oC 

/O.S 

/ l .O 

/0.7 

Conduct 

umhos 

Dissolved Oxygen: ^ . Q ^ ^ ^ J L 

Conduct. 

@25 

:^:JO 

rzo 
S-LQ 

pH 

7^r 
7.75^ 

insz 

Eh 

^ 

Odor / / O 

Purge Appearance: c l ^ . ^ r " 

Sample Appearance: c / ^ ^ r ^ 

Comments; 

f 6-2-

Others present; Well condition; ^ O C ^ 

Mwi^oundwater monitoring well WS: water supply well SW: surface water SE: sediment other 

VOC semi-volatile general COD TOC nutrient cyanide 

oil.grease whiripak Total metal Filtered metal 500 ml filter f^ j 

others ^ i f t r - ^ c T X N ^ t U s ^ ^ ^ " S ^ J ^ / j ; . - ^ 

- / 

Measurements are referenced from top erf riser pipe, unless otherwise indicated. 
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Barr Engineering Company 
Field Log Data Sheet 

Client: ! / V 6 ^ \ L C I ^ 4 ^ 

Location: 

Project* : [ •> / V ^ - 0 ^ 3 - y C , ^ ^ - ^ 

Station: / o / ^ 

Date; / / / j t / f 3 

Sample time: O ^ 0 0 

GENERAL DATA STABILIZATION TEST 

Barr lock: Y N 

Casing diameter 

Total well depth:* 

Static water level:* 

Water depth:* 

Well volume: (gal) 

Purge method: 

Sample method; 

Start time: 

Stop time; 

Duration: (minutes) 

Rate, gpm: 

Volume purged: 

Duplicate collected? 

Y 
l y 

3Z-^ 
L l 

z^'-f 
^>Z-

O C ^ O V A N C -

\ 0C , \ \ -M^ 

>. 

.—— 

— ^ 

-Z<i 

/vo 
Sample collection by: 0 3 1 ^ , S O X 

Time/ 

Volume 

1 iZo 
2 / 6 - I ? 

3 2 D . C7 

4 

5 

6 

Temp. 

oC 

/C?-? 

] 1 ' 0 

It. z 

Conduct, 

umhos 

Dissolved Oxygen: 2*- 5^ l ^ / Z 

Conduct. 

@25 

f / / a o 

l l I S O 

///r^ 

pH 

^.y/ 
s ^ . y ^ 
^ y ^ 

Eh 

-1 S^ 

Odor y ^ S 

i^urge Appearance: ^ * * ^ ^ ^ s / t . 

Sample Appearance: ^ * ^ € ^ f Z ^ 

Comments: 

Others present: Well condition: ^ ( 3 ^ 0 

MW^groundwater monitoring well WS: water supply well SW: surface water SE: sediment other 

VOC semi-volatile general COD TOC nutrient cyanide 

oil.grease whiripak Total metal Filtered metal 500 ml filter 1^ 

others .^cuL J t X i ^ / r J S / ^ ^ x h 

* Measurements are referenced from top of riser pipe, unless otherwise indicated. 
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STANDARD OPERATING PROCEDURES 
FOR 

MEASUREMENT OF DISSOLVED OXYGEN 

PURPOSE: To describe the procedure of measuring dissolved oxygen. 

APPLICABILITY: This procedure applies to the measurement of dissolved 
oxygen in groundwater monitoring wells. 

DEFINITIONS: Dissolved oxygen is the amount of oxygen dissolved in water 
in milligrams per liter. 

REFERENCES; Instruction Manual YSI Model 57 Dissolved Oxygen Meter by 
Yellow Springs Instrument Company. 

RESPONSIBILITIES: The environmental technician(s) are responsible for the 
measurement of dissolved oxygen in groundwater samples in 
the field. 

PROCEDURE: Prepare the instrument by placing it in its intended 
operating position vertical, tilted, or on its back before 
it is prepared for use and calibrated. Readjustment may be 
necessary when the instrument operating position is 
changed. 

1. With switch in the OFF position, adjust the meter 
pointer to Zero with the screw in the center of the 
meter panel. Readjustment may be necessary if the 
instrument position is changed. 

2. Switch to RED LINE and adjust the RED LINE knob until 
the meter needle aligns with the red mark at the 31"C 
position. 

3. Switch to Zero and adjust to zero with zero control 
knob. 

4. Attach the prepared probe to the PROBE connector of 
the instrument and adjust the retaining ring finger 
tight. 

5. Before calibrating allow 15 minutes for optimum probe 
stabilization. Repolarize whenever the instrument has 
been OFF or the probe has been disconnected. 

13\49\003\PSCS.APP\CRS 



CALIBRATION: The technician has a choice of three calibration methods -
Winkler Titration, Saturated Water and Air. Of these three 
methods listed, the most widely used by the field 
technician(s) is the Air calibration. 

1. Place the probe in moist air by loosely wrapping a 
damp cloth around the probe taking care the cloth does 
not touch the membrane. Wait approximately 10 minutes 
for temperature stabilization. 

2. Switch to TEMPERATURE and read. Refer to Table 4-M-1 
- Solubility of Oxygen if Fresh Water, and determine 
calibration value. 

3. Determine altitude or atmospheric correction factor 
from Table 4-M-2. 

4. Multiply the calibration value from Table 4-M-l by the 
correction factor from Table 4-M-2. 

5. Switch to the appropriate PPM range, set the SALINITY 
knob to zero and adjust the CALIBRATE knob until the 
meter reads the correct calibration value from Step 4. 
Wait two minutes to verify calibration stability. 
Readjust if necessary. 

MEASUREMENT: With the instrument prepared for use and the probe 
calibrated, place the probe in the sample to be measured. 

1. If no stirring mechanism is provided, then manually 
stir by raising and lowering the probe about 1 foot 
per second. 

2. Adjust the SALINITY knob to the salinity of the 
sample. 

3. Allow sufficient time for probe to stabilize to sample 
temperature and dissolved oxygen. 

13\49\003\PSCS.APP\CRS 



CALIBRATION TABLES: 

TABLE 4-M-l 

SOLUBILITY OF OXYGEN IN FRESH WATER 

Temperature 
C 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

PPM Dissolved 
Oxygen 

14.6 

14.2 

13.9 

13.5 

13.2 

12.8 

12.5 

12.2 

11.9 

11.6 

11.3 

11.1 

10.8 

10.6 

10.4 

10.2 

9.9 

9.7 

9.5 

9.3 

9.2 

9.0 

8.8 

Temperature 
C 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 _ 

38 

39 

40 

41 

42 

43 

44 

45 

PPM Dissolved 
Oxygen 

8.7 

8.5 

8.4 

8.2 

8.1 

7.9 

7.8 

7.7 

7.5 

7.4 

7.3 

7.2 

7.1 

7.0 

6.8 

6.7 

6.6 

6.5 

6.4 

6.3 

6.2 

6.1 

6.0 
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TABLE 4-M-2 

ALTITUDE CORRECTION FACTOR 

Atmospheric Equivalent 
Pressure Altitude 
(mmHg) or (ft) 

775 

760 

745 

730 

714 

699 

684 

669 

654 

638 

623 

608 

593 

578 

562 

547 

532 

517 

502 

540 

0 

542 

1,094 

1,688 

2,274 

2,864 

3,466 

4,082 

4,756 

5,403 

6,065 

6,744 

7,440 

8,204 

8,939 

9,694 

10,472 

11,273 

Correction 
Factor 

1.02 

1.00 

.98 

.96 

.94 

.92 

.90 

.88 

.86 

.84 

.82 

.80 

.78 

.76 

.74 

.72 

.70 

.68 

.66 

NOTE: A high sensitivity membrane can be used when measurements are to be 
made consistently at low temperatures (<15°C). 

DOCUMENTATION: The technician(s) shall document the readings on the field log 
data sheets for each reading taken. Any adjustments needed when 
checking the electrode operation should be noted in the log 
book. 
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STANDARD OPERATING PROCEDURES 
FOR 

MEASURING TBE OXIDATION POTENTIAL 

PURPOSE; To describe the measuring of oxidation potential (Eh) 

APPLICABILITY: This procedure applies to the measurement of oxidation 
potential (Eh) in groundwater wells. 

DEFINITIONS: Eh is another term for oxidating potential. A -f- Eh the 
groundwater geochemistry has oxidizing potential, a - Eh 
the groundwater geochemistry has reducing potential. It is 
the potential of a platinum electrode. 

REFERENCES: Ground Water Sampling Guidelines by MPCA; Groundwater and 
Surface Water Sampling Procedures by Barr Engineering Co.; 
Field Methods for Measurement of Ground Water Redox 
Chemical Parameters by Day, Macalady, Brooks and Tate. 

DISCUSSION: Oxidation potential (Eh) measurements are conducted mostly 
on landfill sites. It is measured by using the pH meter 
and a Redox probe. 

RESPONSIBILITIES: The environmental technician(s) are responsible for the 
measurement of the oxidation potential of groundwater 
samples in the field, otherwise the laboratory is 
responsible. 

PROCEDURE: Oxidation Potential (Eh) . 

a. Measurement 

1. Connect the Redox probe to the pH meter. 

2. Set function to the millivolt mode. 

3. Place electrode in the sample collected. 

4. When reading stabilizes, record reading on field 
log data sheet. 

NOTE: The reading will have either a -H or - value for 
it. 
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Checking electrode operation 

Prepare solution A (0.1 M potassium ferrocyanide 
and 0.05 M potassium ferricyanide): weight out 
4.22 g reagent-grade K4Fe(cn)j • 3H2O and 1.652 g 
reagent-grade K3Fe(cn)j. Place in a 100-ml 
volumetric flask. Add 50 ml distilled water and 
swirl to dissolve solids. Dilute to volume with 
distilled water. 

2. Prepare solution B. (0.01 potassium 
ferrocyanide, 0.05 M potassium ferricyanide, and 
a 0.365 M potassium fluoride): weigh out 0.42 g 
reagent-grade K4Fe(cn)j • 3H2O, 1,65 g reagent-
grade K3Fe(cn)j, and 3.39 g reagent-grade KF»2H20. 
Place in a lOO-ml volumetric flask. Add 50 ml 
distilled water and swirl to dissolve solids. 
Dilute to volume with distilled water. 

3. Transfer solution A to a 150-1 beaker. Place 
electrode in the solution and wait until the 
reading stabilizes. 

NOTE: The reading should be approximately -H66 mV 
greater in the B solution than the A. 

4. Rinse electrode and repeat the measurement with 
solution B. 

NOTE: The reading should be approximately -1-66 mV 
greater in the B solution than the A. 

Cleaning 

1. To clean the outside of electrode, rinse with 
distilled water. 

2. If the inside of the probe is dirty, flush out 
with clean filling solution. 

3. Refill with fresh solution. 

QA/QC: To ensure accurate reading, make sure pH meter is working 
properly, the probe is clean, and has fresh filling 
solution. 

DOCUMENTATION: The technician(s) shall document the readings on the field 
log data sheets for each time readings were taken. Any 
adjustments needed when checking the electrode operation 
should be noted in the log book for each meter. 
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ĉ q»o./.l<-

CO.C 

9iW 
l»sV 

V 

Data sent 
to lab 

^ - > ^ 

^ ' i O 

?-5o 

^ ' 5o 

^-J<» 

if'S/ 

?'5l 

g 'J I 

9 0 I 

$'•51 

^ • ) « 

r - j « 

' i i ' i^ 
'S-'i** 

* ' ) « 

?'Jo 

! - J ^ 

«g'M 

^ i » 

^ J / 

? ' j / 

^ ? / 

Comments 

( ^ ' 2 | 
Z-Z-

eJ 
^7 
v^ 
i ( , 

^ 7 

v* r \z ( \ 

Z i ' '^ 
- i . ^ ' ' f^ 

/o ,5 ' ^-^ 

l i ' ' ^1 
U' ' , . 2 - ^^ 

W 7.> 

7 V'..' / ^^"^ 

•a. ' f ' (^/^''-^• 

? ^ ' ^"^ 

. < ? ' ^ V ' 

/ » ' ^ 

^P 

A.̂  



WAUKEGAN SAMPLE MANAGEMENT TABLE 
Pages 

C.WAUKI.WBt 

04-Aug-g3 

0337 PM 

13/49-003JSL52 

SAMPLE 

Field 

Duplicate 

COUECTION 

0A7E/TIME MATRIX 

SURFACE WATER SAMPLES 

M - / 

M - 2 . 

\ \ f r -

FB - 1 

FB ' * -

£A— 

MS/MSD 

-M»MS©-

Z,YIOI>5^ 

^VUO 

f7V>»\0 

^ y ^ h 

5WoqD 

'P^-
Z ^ \ 

"Z^" 
^ \ 

^ ^ 

t5%^ 
^ ^ 

Wfwfjp-

i 

WAUKEGAN PHASE II ANALTICAL WATER SAMPLES 
ANALYTICAL GROUPS 

FULL 

SCAN 

, 

1 2 

X 

X 

X 

X 

X 

X 

X 

X 

3 4 

X 

X 

X 

OII 

Sheen, 

A/0 

^ 

ff> 

t^^ 

^'o 

Odor 

' 

Ph 

FIELD OBSERVAVONS 

Spec 

Cond Temp 

* 

Dissolved 

Oxygen 

\ 

Eh 
VISUAL 

EXAM 

CofC 

# 

^ . c 

C.U. 

f.W 

U " ' • -

/ 

I 

Date sent 
to lab 

^ ^ 

«/w 

<^';o 

<;;'Xi 

^11 

Comments 

- ^ ^ - . 

file:////fr


Lake profile of Lake Michigan, Waukegan Illinois 
Page 1 

8/31/93 
Eric Gabrielson and Dave M 
Location 
SWOl 
SWOl 
SWOl 
SW02 
SW02 
SW02 
SW03 
SW03 
SW03 
SW03 
SW04 
SW04 
S\V04 
SW04 
SW04 
SW05 
SW05 
SW05 
SW05 
SW06 
SW06 
SW06 
SW06 
SW06 
SW07 
SWOT 
SW07 
SW07 
SWOT 
SWOT 
SWOT 
SW08 
SW08 
SW08 
SW08 
SW08 
SW08 
SW09 
SW09 
SW09 

1 SW09 

Time 
122L-02 
1221:24 
1221:45 
1236:08 
1236:26 
1236:41 
1242:58 
1243:23 
1243:43 
1244.08 
1225:51 
1225:50 
1226:03 
1226:20 
1226:30 
1232:29 
1232:5T 
1233:12 
1233:26 
1246:16 
1246:40 
124T:00 
1249:19 
124T:32 
1249:38 
1249:58 
1250:15 
1250:33 
1250:49 
1251:02 
1251:1T 
1255:56 
1256:14 
1256:5T 
1256:45 
125T:03 
125T:14 
1301:24 
1301:45 
1302:02 
1302:23 

Deoth 
S 
3 
6 
S 
3 
6 
S 
3 
6 
9 
S 
3 
6 
9 
12 
S 
3 
6 
9 
S 
3 
6 
9 
12 
S 
3 
6 
9 
12 
15 
18 
S 
3 
6 
9 
12 
15 
S 
3 
6 
9 

elmer 
pH 
T.57 
T.56 
T.55 
T.T5 
T.TT 
T.T6 
T.T9 
T.T5 
T.T3 
T.80 
T.65 
7.6T 
T.68 
T.68 
T.69 
T.T5 
T.T4 
T.T4 
T.T4 
T.T3 
T.T2 
T.T2 
T.T4 
T.T2 
T.68 
T.TO 
T.Tl 
T.T4 
T.T3 
T.T2 
T.Tl 
T.6T 
7.65 
T.64 
T.62 
T.61 
T.60 
T.54 
T.54 
T.53 
T.49 

DO me/1 
7.33 
T.32 
T.34 
T.30 
T.34 
T.40 
T.32 
T.31 
T.35 
8.56 
T.40 
T.39 
T.3T 
T.36 
T.36 
T.36 
T.40 
T.36 
T.40 
T.16 
T.09 
6.99 
T.59 
T.T3 
T.21 
T.25 
T.26 
T.43 
T.46 
T.49 
T.T8 
6.T8 
6.T6 
6.T9 
6.95 
T.33 
T.3T 
6.T3 
6.T5 
6.T1 
6.T4 

D 0 % 
81.1 
81.0 
81.0 
81.1 
81.2 
81.5 
80.0 
T9.9 
80.0 
89.3 
81.9 
81.T 
81.5 
81.4 
T9.5 
81.6 
82.0 
81.6 
81.9 
T8.T 
TT.8 
T5.4 
T8.2 
TT.8 
T9.T 
T9.8 
T9.5 
T9.6 
T8.T 
78.1 
79.3 
74.5 
74.0 
73.9 
74.6 
77.5 
77.9 
74.6 
74.1 
72.0 

1 72.2 

Cond 
284 
284 
284 
282 
284 
282 
286 
282 
286 
282 
284 
282 
284 
282 
280 
284 
284 
284 
284 
286 
284 
286 
286 
286 
282 
286 
284 
284 
282 
286 
284 
288 
290 
292 
294 
294 
288 
294 
296 
300 
296 

Sal 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
O.I 
O.I 
0.1 
O.I 
O.I 
0.1 
O.I 
0.1 
O.I 
O.I 
O.I 
0.1 
0.1 
O.I 
0.1 
0.1 

Isemv 
184 
187 
190 
204 
204 
206 
215 
217 
218 
212 
196 
196 
197 
198 
201 
199 
200 
201 
202 
219 
219 
220 
222 
224 
217 
217 
218 
218 
222 
224 
227 
226 
227 
227 
228 
226 
225 
229 
228 
227 
222 

Tur 
IT 
IT 
IT 
18 
21 
26 
IT 
IT 
IT 
21 
16 
16 
16 
16 
31 
16 
16 
IT 
18 
IT 
IT 
IT 
IT 
IT 
IT 
IT 
IT 
IT 
IT 
IT 
18 
IT 
IT 
18 
18 
18 
19 

1 IT 
IT 
19 
19 

Pre sure 
99.5 
99.4 
99.5 
99.4 
99.4 
99.4 
99.4 
99.4 
99.4 
99.4 
99.4 
99.4 
99.5 
99.5 
99.5 
99.5 
99.4 
99.4 
99.4 
99.4 
99.4 
99.4 
99.4 
99.4 
99.4 
99.4 
99.4 
99.4 
99.4 
99.4 
99.3 
99.4 
99.4 
99.4 
99.4 
99.4 
99.4 
99.4 
99.4 
99.4 
99.4 

TempF 
65.5 
65.5 
65.3 
65.8 
65.5 
65.1 1 
64.4 
64.4 
64.0 
60.4 
65.5 
65.5 
65.5 
65.5 
63.3 
65.T 
65.7 
65.7 
65.5 
64.9 
64.8 
63.1 
59.4 
57.4 
65.3 
64.9 
64.6 
62.6 
61.3 
60.3 
58.3 
64.9 
64.6 
64.0 
62.8 
61.5 
61.5 
65.7 
64.8 
62.8 
62.6 

S = Surface water, Conductivity corected to 25C 



Page 2 

Location 
SWIO 
SWIO 
SWIO 
SWIO 
SWIO 
SWIO 
SWII 
SWll 
SWII 
SWII 
SWII 
SWll 
SWI2 
SWI2 
SW12 
SW12 

Time 
1309:27 
1309:51 
1310:37 
1311:02 
1311:21 
1311:39 
1315:51 
1316:16 
1317:07 
1317:27 
1317:49 
1318:06 
1320:41 
1320:58 
1321:19 
1321:32 

Depth 
S 
3 
6 
9 
12 
15 
S 
3 
6 
9 
12 
15 
S 
3 
6 
9 

pH 
7.50 
7.43 
7.30 
7.26 
7.23 
7.21 
7.31 
7.29 
7.25 
7.23 
7.20 
7.21 
7.31 
7.37 
7.39 
7.39 

DOmg/l 
5.87 
5.79 
5.75 
5.81 
5.82 
5.80 
6.70 
6.59 
6.52 
6.59 
6.73 
6.78 
6.78 
7.55 
7.93 
7.70 

DO% 
62.9 
62.1 
61.6 
62.3 
62.4 
62.2 
72.2 
70.4 
69.3 
69.9 
71.3 
71.1 
74.4 
80.7 
83.9 
81.3 

Cond 
296 
298 
298 
298 
302 
298 
296 
298 
296 
296 
296 
294 
290 
290 
288 
290 

Sal 
O.I 
O.I 
0.1 
O.I 
0.1 
O.I 
O.I 
O.I 
O.I 
O.I 
0.1 
O.I 
0.1 
0.1 
0.1 
0.1 

Isemv 
193 
171 
138 
126 
120 
114 
171 
165 
150 
146 
144 
145 
165 
163 
164 
168 

Tur 
20 
20 
20 
20 
20 
20 
18 
19 
19 
19 
19 
23 
17 
17 
17 
23 

Pre sure 
99.3 
99.4 
99.4 
99.4 
99.4 
99.4 
99.4 
99.4 
99.4 
99.4 
99.4 
99.3 
99.4 
99.3 
99.4 
99.3 

Temp F 
62.6 
62.6 
62.6 
62.6 
62.6 
62.6 
63.1 
62.4 
62.1 
61.9 
61.7 
60.8 
64.8 
62.4 
61.5 
61.3 

S = Surface water, Conductivity corected to 25C 
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WAUKEGAN HARBOR - LAKE MICHIGAK 

SURFACE WATER 
LOCATIONS 

SWOID 

FB-1 

SW02D 

SW03D 

SW04S 

SW04D 

SW05S 

SW05D 

SW06S 

M-: 

SW06D 

SW07S 

SW07D 

SW08S 

SW08D 

SW09S 

SWG9D 

SW09D MS 

SW09D MSD 

SWIOS 

FB-2 

SWIOD 

SWllS 

SWl ID 

M-2 

SW12S 

SW12D 

C.O.C. 

15192, 

15192, 

15192, 

15198, 

15192, 

15192, 

15198, 

15198, 

15198, 

15198, 

15198, 

15192, 

15192, 

15205, 

15205, 

15205, 

15205, 

15205, 

15205, 

15209, 

15209, 

15209, 

15209, 

15209, 

15210, 

15210, 

15210, 

NUMBER 

15193, 

15193, 

15193, 

15199, 

15193, 

15193, 

15199, 

15199, 

15199j 

15199, 

15199, 

15199, 

15199, 

15202, 

15202, 

15202, 

15202, 

15202, 

15202, 

15211, 

15211, 

15211, 

15211, 

15211, 

15211, 

15211, 

15211, 

15195, 

15195, 

15195, 

15219, 

15219, 

15219, 

0925, 

0925, 

0925, 

0926 

0926, 

15219 

15219 

15216, 

15217, 

15216, 

15217, 

15207, 

15207, 

15212, 

15212, 

15212, 

15213, 

15213, 

15213, 

15214, 

15214, 

15218 

15218 

15218 

15200 

15195 

15195 

15200 

15200 

15200 

15200 

15208 

15208 

15208 

15208 

15208 

15208 

15215 

15215 

15215 

15215 

15215 

15215 

15215 

15215 
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APPENDIX 4-0 

SULFATE REDUCING BACTERIA ASSAY PROCEDURES 

The term "sulfur bacteria" or "sulfate-reducing bacteria" has been used 

interchangeably to describe various genera of anaerobic bacteria (bacteria that 

cannot live in the presence of oxygen) which reduce sulfates to sulfides 

(sulfate-reducing bacteria) or those that reduce sulfates to elemental sulfur 

or sulfuric acid (sulfur bacteria). For example, sulfate-reducing bacteria of 

the genera D e s u l f o b a c t e r i u m and D e s u l f o m o n i l e in pure culture are capable of the 

transformation of nonsulfur-containing chlorinated solvents (chloroform, 

trichloroethene) and aromatic hydrocarbons (toluene), using sulfate as an 

electron acceptor. 

The BART (Biological Activity Reaction Test) System (Droycon Bioconcepts, 

Ine. ) uses a variety of differential media for the culture and semiquantitation 

of bacterial groups, such as sulfate reducing bacteria, iron, and 

manganese-oxidizing bacteria, etc. in water and soils. The test kit consists 

of an outer, screw-capped vial and an inner, screw-capped sterile plastic vial 

containing a dehydrated, selective media, and a floating intercedent device 

(FID) . When the inner vial is filled with an aqueous suspension, an aerobic 

zone is created in the upper portion of the vial and an anaerobic zone is 

created in the lowest portion of the vial. The FID (a plastic sphere) controls 

diffusion of oxygen into the culture media and provides a surface on which 

sessile bacteria (bacteria requiring points of attachment to a solid surface) 

can grow. The growth and color changes in the differential media due to 

microbial growth are observed during the course of incubation of the system. 

The BART-SRB differential media contains sulfate salts in addition to other 

essential culture media constituents. BART-SRB vials inoculated with soil 

suspensions were incubated at room temperature (approximately 72°F, 22*'C) until 

black deposits of reduced sulfur (iron sulfide) were observed as either a 

suspension in the lower zone of the culture media in the vial or as a 

precipitate at the bottom of the vial (sulfate-reducing bacteria are anaerobic, 

and the reduction of sulfate in the culture media will take place at the bottom 

of the vial). 

13\49\003\PSCS.APP\CRS 4-0-1 



To inoculate the BART-SRB system, a 1 gram sample of each soil was 

suspended in 15 milliliters of sterile phosphate buffer^ then pipetted into 

the BART-SRB vials. Vials were observed daily, and darkening of the culture 

media with a black precipitate forming in the bottom of the vials was 

interpreted as a positive sulfate reduction reaction. A sterile control for the 

study was prepared by pipetting 15 milliliters of sterile phosphate buffer into 

a designated BART-SRB vial. 

Precise determination of the numbers of sulfate-reducing bacteria in soil 

samples is not a feature of the BART-SRB system. However, a semiquantitative 

determination of the number of CFUs (Colony Forming Units) of bacteria is 

possible by comparing the time (in days) for a positive sample result in a 

BART-SRB vial to a graph^ (Figure 4-0-1) of the generalized number of bacterial 

CFUs per milliliter necessary to elicit a positive reaction in a BART-SRB system 

(since the matrix for these samples was 1 gram of soil, the number of colony 

forming units quantified using the BART-SRB was reported in CFUs per gram). 

This graph was generated by studies comparing the number of days necessary to 

observe visible positive reactions in the BART-SRB to colony forming units of 

bacteria determined by laboratory standard extinction dilution spread plate 

techniques. (Generally, samples with greater numbers of bacteria capable of 

reducing sulfates in the culture media will result in more rapid positive 

reactions in the BART-SRB, if the size or volume of sample added is equivalent) . 

^3050C la. Phosphate Buffer. Standard Methods for the Examination of Water and 
Wastewater. American Public Health Association, American Waterworks 
Association, Water Environment Association. 18th Edition, 1992. 

^Dr. Roy Cullimore, in Practical Manual of Groundwater Microbiology. Lewis 
Publishers, 1992. 
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Figure 1. Sulfate Reducing Bacteria 
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Aspen Research Corporation 
436 West County Rd D, St Paul, MN 55112-3522 
Tel 612/ 631-9234 Fax 612/ 631-9270 

November 5, 1993 

Dr. Charles Peng 
Barr Engineering Company 
8300 Norman Center Drive 
Minneapolis, MN 55437-1026 

Reference: Identification of Waste Pond Material 

Dear Dr. Peng: 

We have completed the requested analysis on the above referenced project; 
enclosed please find a summary of the results obtained. 

Thank you for selecting Aspen Research Corporation. We look fon^/ard to 
providing you with continued analytical support and service. As always, we 
welcome your comments regarding the quality of the work you have received. 
If you have any questions, please call me. 

Sincerely, 

ASPEN RESEARCH CORPORATION 

[A/^/z^ 

Will Wood 
End. 

^ ^ Tiirttiitg Questious into A7jsiuers' 
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TITLE 

Identification of Waste Pond Material 

OBJECTIVE 

The purpose of the testing was to qualitative identify an fine-grain paste material (color 
is off-white with dark gray streaks) using selected instrumental methods of analysis. 

MATERIAL TESTED 

Sample Identification ARC Sample Number 

Pond Waste TT2506 44599 
Pond Waste TT2506 44600 

CONCLUSION 

The waste material is a complex mixture of hydrated metal and non-metal oxides, and 
sulfur (S^). The principal metal and non-metal oxides are magnesium oxide and silicon 
dioxide (silica). Trace amounts of other metals including aluminum, calcium, copper, 
gold, iron and manganese were identified. The waste had a mild naphthalene odor 
but no organics were identified by Fourier transform infrared (FTIR) analysis following 
solvent extraction (CHCL3) and analysis of the solvent soluble residue. 

INSTRUMENTAL ANALYSIS OF SOLID WASTE 

Fourier Transform Infrared Analysis of Pond Waste 

The range in the electromagnetic spectrum extending from 5000 cm"̂  to 500 cm"̂  is 
referred to as the infrared region for purposes of this analyst. Infrared spectra 
originate primarily from the vibrational stretching and bending modes within molecules. 
Most organic and inorganic materials show absorption and, in all but a few cases, this 
absorption includes several characteristic wavelengths. FTIR has valuable, although 
limited, utility in gaining information about inorganic materials. For qualitative analysis, 
one of the best features of an infrared spectrum is that the absorption or the lack of 
absorption in specific frequency regions can be correlated with specific vibrational 
groups and bending motions and , in some cases, with the relationship of these 
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groups to the remainder of the molecule. It provides a "fingerprint" for identification 
and a powerful tool for the study of molecular structure. Empirical correlations of 
vibrating groups with specific, observed absorption bands offer the possibility of 
chemical identification. 

FTIR spectra were produced from the pond waste sample "as received" by direct 
transmission. Two separate spectra were produced. The first (top spectra) was 
obtained from one of the two sample jars (ARC #44600) while the second (bottom 
spectra) was obtained from the second sample jar (ARC #44599).. 

Thus, by interpretation of the spectrum it is possible to state that certain functional 
groups (identified in sample spectra) are present in the material and that certain others 
are absent. Figure 1 was identified as a metal oxide spectra. No specific metallic 
elements could be identified from the resulting spectra. With this one datum, the 
possibilities for the unknown can be narrowed to confirm the identification by other 
instrumental means (e.g., emission spectroscopy). 

Pond waste sample TT2506 was also prepared for FTIR analysis by extracting a 
portion of the sample with chloroform (CHCL3). The purpose of the extraction was to 
remove any soluble organic portion in the waste sample from the inorganic portion. 
Pale yellow crystal remained after the CHCL3 was evaporated off. The crystals did not 
produce any absorptions in the infrared region. These crystals were later analyzed by 
X-ray diffraction. 

In many cases the interpretation of the infrared spectrum on the basis of characteristic 
frequencies will not be sufficient to permit positive identification of an inorganic 
unknown. By employing other analytical methods such as X-ray powder diffraction 
analysis, additional valuable qualitative information about unknown crystalline inorganic 
compounds can be obtained. 

X-Rav Powder Diffraction 

Each atom in a crystal has the power of scattering an X-ray beam incident on it. The 
sum of all the scattered waves in the crystal results in the X-ray beam being, in effect, 
diffracted from each allowed crystal plane. Every crystalline substance scatters the X-
rays in its own unique diffraction pattern, producing a "fingerprint" of its atomic and 
molecular structure. The intensity of each reflection forms the basic information 
required in crystal structure analysis. One unique feature of X-ray diffraction is that 
components are identified as specific compounds. The identification of unknown 
compounds from their X-ray diffraction diagrams constitutes what is probably the most 
widespread use of diffraction methods. 
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An oven dried (105f C) pond waste sample was analyzed by X-ray powder diffraction 
(Figure 2). If the identification of the sample is desired, its diffraction pattern is 
compared to an index file of known substances until a match is obtained. An X-ray 
pattern for sulfur (S )̂ is provided. Only orthorhombic sulfur was identified in the dried 
waste sample no other crystalline materials were identified in the sample matrix. 

The non-volatile portion (pale yellow crystals) of the CHCLg extraction prepared for 
FTIR analysis was also analyzed by X-ray diffraction. The resulting X-ray pattern is 
provided in Figure 3. The non-volatile portion of the CHCLg extract was identified as 
orthorhombic sulfur. 

Emission Spectroscopy 

An oven dried portion of the sample was analyzed for metallic and non-metallic (i.e., P, 
Si, As and B) elements by emission spectroscopy. The dried sample was excited by a 
high energy a-c spark across two electrodes. The spectral bands produced from the 
sample were then used to qualitatively identify the elements, and then the 
quantification of elements to a detection of 10 ppm. The pond waste material matrix 
was principally magnesium and silicon with small traces of aluminum, calcium, copper, 
iron and magnesium. Gold was present around 10 ppm. 



Figure 1. FTIR Spectra of Pond Waste "As Received" 
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Figure 2. X-Ray Diffraction Data for Oven Dried Pond Waste Sample 
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Figure 3. X-Ray Diffraction Data for Chloroform Extractable (Non-Volatile) Portion of Pond Sample 
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BARR ENGINEERING CO. 

MEMORANDUM 

TO: Waukegan Coke Plant Site, 13/49-003JSL54 

PROM: Grant Paul 

SUBJECT: Semivolatile Method Detection Limit Study 

DATE: January 24, 1994 

The results of method detection limit (MDL) studies for semivolatile 
organic compound parameters was provided by CHjM Hill Laboratories. The MDL 
studies were the most current version available prior to the start of the 
analysis of the Phase II samples for the project. The were performed in 
accordance with the guidance set forth in the 40 CFR Part 136, Appendix B 
document which pertains to the procedure for the determination of method 
detection limits. 

An MDL study was provided for both soil and water samples. The sample 
volume basis for the water samples was one liter.. The concentration units for 
the water MDLs are in ug/1. The sample weight basis for the soil samples was 
30.0 grams. The concentration units for the soil IfflLs are in ug/kg (with 100 
percent solids). 

The MDL study results summary follows. 

Filename: RIPS\MDL.MEM 



SEMIVOU\TILE MDL STUDY- WATER . :> • 
INCOS 50 XLe 
SYSTEM : Y 
01/22/93 MDL 
CONTINUOUS EXT -1 PH ADJUSTMENT(PH2) 

ug/L 

CI30 D4-1,4-DICHLOROBENZENE . 0.000 
CI40 D8-NAPTHALENE • 0.000 
CI50 D10-ACENAPHTHENE 0.000 
CI60 D10-PHENANTHRENE 0.000 
0170 D12-CHRYSENE " : 0.000 
0175 D12-PERYLENE • - 0.000 
CS50 2-FLUOROPHENOL* ^ 1.247 
CS45 D5-PHEN0L* . . 1.137 
CS70 D4-2-CHL0R0PHEN0L* 1.138 
CS75 D4-1,2-DICHLOROBENZ.ENE* 1.677 
CS20 D5-NITR0BENZENE* 1.269 
CS25 2-FLUOROBIPHENYL*. . 1.523 
CS55 2,4,6-TRIBROMOPHENOL** 0.916 
CS30 D14-TERPHENYL* 1.767 
0310 N-NITROSODIMETHYLAMINE 1.451 
0315 PHENOL* 1.296 
C325 BIS(2-OHLOROETHYL)ETHER* 1.368 
0330 2-CHLOROPHENOL* 1.401 
C335 1,3-DIOHLOROBENZENE* 1.794 
0340 1.4-DiCHLOROBENZENE* 1.748 
0350 1,2-DICHLOROBENZENE* 1.751 
C355 2-METHYLPHENOL* 1.705 
C357 BIS(2-CHL0R0IS0PR0PYL)ETHER** 1.575 
0365 4-METHYLPHENOL* _ .. 1.643 
C375 HEXACHLOROETHANE* 1.799 
0370 N-NITROSO-DI-N-PROPYUkMINE* - 1.209 
C410 NITROBENZENE* . .. -,- 1.241 

,0415 ISOPHORONE* 1.322 
. 0420 2-NITROPHENOL* . . 1.084 
C425 2,4-DIMETHYLPHENOL* - 3.165 
0435 BIS(2-0HL0R0ETH0XY)METHANE* 1.431 
0440 2.4-DIOHLOROPHENOL* ' 1.298 
0445 1,2,4-TRIOHLOROBENZENE* . . 1.376 
0455 4-0HL0R0ANALINE**V - 1.759 
0450 NAPHTHALENE* 1.356 
0460 HEXAOHLOROBUTADIENE** . "; 1.767 
C465 4-CHLORO-3-METHYLPHENOL* 1.188 
C-470 2-METHYLNAPHTHALENE* 1.385 
0510 HEXAOHLOROOYCLOPENTADIENE** 1.341 
0515 2,4,6-TRICHLOROPHENOL* 1.171 
C520 2,4,5-TRIOHLOROPHENOL* 1.248 
C525 2-CHLORONAPHTHALENE* 1.366 



0530 2-NITROANALINE** 1.275 
0535 DIMETHYL PHTHALATE** ... 1.330 
0540 ACENAPHTHYLENE* , „ . : 1.476 
0543 2,6-DINITROTOLUENE* 1.095 
C545 3-NITROANALINE** 1.806 
O550 AOENAPHTHENE* 1.487 
0555 2,4-DINITROPHENOL** 4.061 
0565 DIBENZOFURAN* . i .404 
O560 4-NITROPHENOL** 1.878 
0570 2,4-DINITROTOLUENE* . 1.140 
0590 FLUORENE* 1.442 
0580 DIETHYL PHTHALATE**- ' 1.529 
0585 4-OHLOROPHENYLPHENYL ETHER* 1.313 
0595 4-NITROANALINE** 1.655 
0610 4,6-DINITRO-2-METHYLPHENOL** 2.284 
0615 N-NITROSODIPHENYU\MINE** 1.588 
0625 4-BROMOPHENYL PHENYL ETHER* 1.057 
0630 HEXAOHLOROBENZENE* 1.374 
0635 PENTAOHLOROPHENOL* 1.690 
0640 PHENANTHRENE* 1.554 
0645 ANTHRAOENE* 1.595 
0647 OARBAZOLE** 1.648 
0650 DI-N-BUTYLPHTHAU\TE** 1.304 
0655 FLUORANTHENE* 1.477 
0715 PYRENE* 1.814 
0720 BUTYL BENZYL PHTHALATE** 1.256 
0730 BENZO(A)ANTHRACENE* 1.785 
0725 3,3'-DIOHLOROBENZIDINE** 4.770 
C740 CHRYSENE* 1.925 
0745 BIS(2-ETHYLHEXYL)PHTHALATE** . 6.179 
0760 DI-N-OCTYL PHTHALATE** 2.101 
0765 BENZO(B)FLUORANTHENE* 2.409 
0770 BENZO(K)FLUORANTHENE* - 1.918 
0775 BENZO(A)PYRENE* 2.213 
0780 INDENO(1,2,3-CD)PYRENE* 2.205 

^0785 DIBENZO(A.H)ANTHRAOENE* .. ... 1.943 
0790 BENZO(G,H,l)PERYLENE* : 1.992 
0345 BENZYL ALOOHOL 1.188 
0430 BENZOIO AOID ' '14.580 
0620 1.2-DIPHENYLHYDRAZINE : - 0.627 

1.2-DIPHENYLHYDRAZINE, . . 
HEXAOHLOROOYCLOPENTADIENE, 3,3'- • 
DICHLOROBENZIDINE, BENZOIC ACID VALUES 
WERE DETERMINED FROM ANALYTICAL RUNS 
93D09Y05, 93D09Y06, 93D09Y07, 93D09Y08,..:. 
93D09Y09, 93D09Y10, 93D09Y11 



SEMIVOU\TILE MDL STUDY - ^ ° ^ ^ 
INCOS 50 XLe 
SYSTEM : Y 
04/21/93 i. MDL 
SOIL - SONICATION 

ug/kg 
CI30 D4-1,4-DI0HL0R0BENZENE • •;. . 0.000 
0140 D8-NAPHTHALENE 0.000 
0150 D10-ACENAPHTHENE 0.000 
0160 D10-PHENANTHRENE 0.000 
C170 D12-CHRYSENE . 0.000 
0175 D12-PERYLENE ^- 0.000 
CS50 2-FLUOROPHENOL* 76.520 
0345 D5-PHEN0L* 63.058 
CS70 D4-2-0HLOROPHENOL* 43.818 
CS75 D4-1.2-D10HL0R0BENZENE* 51.227 
0320 D5-NITR0BENZENE* 53.910 
0325 2-FLUOROBlPHENYL* . 42.383 
0355 2,4.6-TRlBROMOPHENOL** . 45.157 
0330 D14-TERPHENYL* 42.924 
0310 N-NITR0S0D1METHYU\M1NE 47.569 
0315 PHENOL* 43.012 
0325 B13(2-0HL0R0ETHYL)ETHER* . 53.492 
0330 2-OHLOROPHENOL* 46.745 
0335 1,3-DlOHLOROBENZENE* 51.406 
0340 1,4-DlOHLOROBENZENE* 50.363 
C350 1.2-DICHLOROBENZENE* 50.127 
0355 2-METHYLPHENOL* 33.150 
0357 BI3(2-0HLOROI3OPROPYL)ETHER**- 45.646 
0365 4-METHYLPHENOL* 35.734 
C375 HEXACHLOROETHANE* 46.884 
0370 N-NITROSO-Dl-N-PROPYLAMINE*. : 41.415 
0410 NITROBENZENE* 46.924 
0415 ISOPHORONE* 48.264 
0420 2-NITROPHENOL* 50.503 
0425 2,4-DIMErHYLPHENOL* (1) . 221.514 
0435 BIS(2-CHL0R0ETH0XY)METHANE* ' 46.156 
0440 2,4-DlCHLOROPHENOL* - -c 32.124 
0445 1.2,4-TRICHLOROBENZENE* . . 50.195 
0455 4-CHLOROANAUNE** (1) V . 57.815" 
0450 NAPHTHALENE* : :. - 44.596 
0460 HEXAOHLOROBUTADIENE** .. 47.081 
0465 4-CHLORO-3-METHYLPHENOL* 41.909 
0470 2-METHYLNAPHTHALENE* 47.530 

' V -



SEMIVOU\TILE MDL STUDY : - Tc ...•?^' Z:y r- :':^Z\^jZrc 
INCOS 50 XLe •-•->' •'-"' 2^-''-" '' 
SYSTEM :Y ' ^-'^'y^'-^ 
04/21/93 ' MDL _ c'J\:i'V-0 
SOIL - SONICATION -'oiT/'.:-: 

C510 HEXAOHLOROOYCLOPENTADIENE** 
C515 2.4,6-TRlCHLOROPHENOL* 
C520 2,4,5-TRICHLOROPHENOL* 
C525 2-CHLORONAPHTHALENE* . A 
C530 2-NlTROANAUNE** 
0535 DIMETHYL PHTHAU\TE** . ' ,< 
0540 ACENAPHTHYLENE* 
0543 2,6-DlNlTROTOLUENE* 
C545 3-NITROANAUNE** (1) .... 
C550 AOENAPHTHENE* 
C555 2.4-DINITROPHENOL**(1) 
C565 DIBENZOFURAN* 
C560 4-NITROPHENOL** (1) 
0570 2.4-DINITROTOLUENE* -' . .: 
0590 FLUORENE* 
0580 DIETHYL PHTHALATE** 
C585 4-CHLOROPHENYL PHENYL ETHER* 
C595 4-NITROANAUNE** (1) 
0610 4,6-DINITRO-2-METHYLPHENOL**(1)" 
C615 N-NITROSODIPHENYLAMINE** 
0625 4-BROMOPHENYL PHENYL ETHER* 
C630 HEXAOHLOROBENZENE* 
0635 PENTAOHLOROPHENOL* : - . ^ i ^ 
0640 PHENANTHRENE* 
0645 ANTHRACENE* i.:\ 
0647 OARBAZOLE** ^ ;= . 
0650 DI-N-BUTYLPHTHAU\TE** 
0655 FLUORANTHENE* 
0715 PYRENE* ;:;c.-
0720 BUTYL BENZYL PHTHALATE** ' " 1 . 
0730 BENZO(A)ANTHRAOENE* ; . ?.. 
0725 3,3'-DlCHLOROBENZIDINE** (1). ,. 
C740 CHRYSENE* i.;? :.: 
0745 B13(2-ETHYLHEXYL)PHTHALATE** ; • 
0760 DI-N-OCTYL PHTHALATE** ••, = v. 
0765 BENZO(B)FLUORANTHENE* 
C770 BENZO(K)FLUORANTHENE* 
C775 BENZO(A)PYRENE* 

40.968 
38.302 
53.569 
40.605 
37.283 
43.480 
40.737 
45.549 
97.378 
36.721 
82.764 
39.568 

242.495 
50.957 
41.844 
46.076 
37.831 

126.274 
143.343 
36.769 
30.292 
32.100 
53.296 • 
38.283 
34.011 
42.232 
85.723 
45.730 
40.859 
42.200 
41:3/2 ; 

159.201 
34.232 

108.983 
55.695 
29.395 
56.637 
42.591 
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SEMIVOLATILE MDL STUDY 
INCOS 50 XLe 
SYSTEM : Y 
04/21/93 MDL 
SOIL - SONICATION 

0780 INDENO(1,2,3-CD)PYRENE* 41.720 
0785 DIBENZO(A,H)ANTHRAOENE* 45.332 
0790 BENZ0(G,H.1)PERYLENE* 40.329 
0345 BENZYL ALOOHOL 42.568 
0430 BENZOIC ACID(1) 142:571 
0620 1.2-D1PHENYLHYDRAZ1NE(1) 44.374 




